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Compounded Rubber Latex 


Its Uses with Textiles 


By B. A. HAROLD 


HE utilization of rubber latex in conjunction with 

textile fibers and fabrics has presented the problem 

of the proper usage of compounding ingredients 
with it for producing desired results economically. Eco- 
nomic compounding results from a thorough knowledge of 
the ingredients which must be added to the latex in such 
a way as to minimize tendencies towards coagulation. In 
the following we shall attempt to advance hints regarding 
the choice and manner of incorporating compounds yield- 
ing the least costly results. 

The hest suspending mediums for added dispersed 
compounds are the more concentrated latices, i.e., those 
in concentrations of 50% to 70%. However, in purchas- 
ing latices of these strengths an added premium must be 
paid for the concentrating of the normal 38% latex. The 
latter latex produces mixtures which are the least expen- 
sive from the standpoint of initial latex cost. 

A greater viscosity may be produced in the normal latex 
by the addition of a starch, or gum like gum karaya. Gums 
are most applicable because their films are more flexible 
than those of starch. The gum paste is made by first 
pasting the dry gum with alcohol and slowly adding water 
until a smooth viscous gel results. Approximately one 
ounce of gum paste to one gallon of normal latex should 
produce a proper viscosity of the latex to insure a better 
suspending medium. 

Compounding ingredients should be dispersed in soft 
water whenever possible. The effect of the use of hard 
water as compared to softened water of zero degrees hard- 
ness, in compounding small batches of latex has been 
checked by the writer in the laboratory. Although no 
actual separation was observed in either batch, due to the 
presence of protective colloids, a greater tendency towards 
creaming was evident in the batch where the hard water 
was employed. The presence of calcium salts or other 
harder water solutes, no doubt, tends to produce greater 
flocculation in the very concentrated colloidal body of a 
compounded latex. 

In handling latex, the proper alkalinity should be at- 
tained to offset possibilities of coagulation. The optimum 
hydrogen ion concentration in a latex bath is approximately 


pH 11. The writer has noted, however, that a close check 
upon the pH of a latex batch is not as important as in other 
chemical processes. On a practical scale, if a decided 
alkaline reaction is obtained with phenolphthalein indicator, 
assurance is had that the batch is in the proper alkalinity 
range. 

Although ammonia is used to stabilize normal latex, 
we would advocate the use of dilute solutions of caustic 
soda for the alkaline stabilization of compounded latices. 
We have experienced coagulation of a latex solution by the 
addition of a dispersed clay made alkaline with ammonia, 
We have taken the same clay dispersion on the other 
hand, made it alkaline with dilute caustic soda solution, 
and added this alkaline clay dispersion to the same latex 
to produce a smooth stable mixture. We have seeft 
a partially coagulated latex batch which had been held 
from further flocculation by the addition of a caustic 
soda solution. In this case, had ammonia been added, 
coagulation would have gone to completion. 

Steps should be taken to devise more scientific methods 
for measuring the stability of a latex batch, in that the 
present methods are still somewhat crude. Heretofore, 
the stability had been determined by dipping the index 
finger into the batch and rubbing the latex mix between 
the index finger and thumb until coagulation occurred. 
The stability was in direct ratio to the time necessary to 
produce a coagulated film upon the finger. 

This method may be elaborated by adding the latex to 
the palm of one hand and rubbing it with the fingers of 
the other hand until coagulation results. The crudity of 
these methods is evident, in that the acid condition of the 
hands of various individuals will vary, consequently af- 
fecting the time lag before the coagulation is apparent. 

A more accurate method (Vanderbilt News 4, 5, 1935) 
has been advanced and found by the writer to be of in- 
terest. Here a small quantity of the latex mix is added 
to a square glass bottle which has been placed in a water 
bath at room temperature. A high speed mixer revolving 
at a rate of 10,000 R.P.M. is introduced into the latex and 
the time noted before coagulated latex clots appear. This 


time interval is termed the coagulation coefficient. Thusly, 
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the interval before a stable latex coagulated, was a mini- 
mum lapse of six minutes. 

The writer has checked this method on a somewhat 
larger and coarser scale with the use of an ordinary elec- 
tric mixer, and found it to be a step forward towards ef- 
fecting a more accurate method for measuring the stability 
of a compounded latex batch. 

In practice, it is poor procedure to introduce a high 
speed mixer into a latex mix for producing a better mix- 
ture because the sudden jarring of the latex by the friction 
of the revolving blades will hasten coagulation. In the 
absence of rubber latex, however, when making emulsions 
or dispersions to be added to the latex, a high speed mixer 
may be used to advantage. 


From the foregoing, it is very apparent that the colloidal 
condition of a latex solution is such that the particles are 
not in a high state of dispersion, and the tendency is for 
the aggregates to coalesce rather than disperse. Unlike 
a dye sol, heat when applied to latex will tend to coagulate 
rather than disperse the latex particles. 

The expense of applying a latex compound to a fabric 
or fibers is in direct proportion to three factors, 

(1) the amount of pickup by the fibrous mass, 

(2) the type of finish desired, and 

(3) the amount of cheapening filler which may 
be added to produce that finish. 

In that the constructions and densities of textile fabrics, 
and other fibrous structures are so varied it is hardly 
possible for us to discuss here the phase of latex pickup 
in great detail. We might state, however, that the vis- 
cosity of the latex mix, the presence of wetting agents, 
as well as the mechanical method of application are con- 
trolling factors in the absorption. 


The type of finish sought is largely dependent upon the 
amount and nature of the fillers that are used in the latex. 
Fillers consist of gums, starches, glues, clays, whiting, 
carbon black, white and colored pigments, and deodorants. 

As the writer has discussed previously (American Dye- 
stuff Reporter, 23, 24, 1934) methods for dispersing these 
compounds for latex, we will only describe their effects on 
latex finishes. 

Gums—As stated previously, these substances increase 
the viscosity of the latex without adding much harshness 
to the resultant dry films. 

Starches and glues—Dry starch may be added to latex 
to increase its viscosity without undue harshening of the 
final film. An excess addition should be avoided as dust- 
ing of the dried film may result. 

Cooked starches, however, like corn and tapioca, are 
commonly used to cheapen latex mixes, but tend to pro- 
duce much harshness in the rubber upon drying. Good 
grades of tapioca starches give better money value than 
corn starches. In carrying latex into a cooked size it is 
well to use a small amount of glue with the latex as a pro- 
tective colloid. When properly combined with latex, tapi- 
oca starches will produce films having good body and flexi- 
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bility. 
lows :— 

Five pounds of bone glue are dispersed at 140° F. in 
one gallon of water, and diluted to five gallons, with water 
made alkaline with 50 cc. of 5% sodium hydroxide solu- 
tion. The alkaline glue solution is then added to nine gal- 
lons of normal latex. 

Thirteen pounds of tapioca flour are cooked in 25 gal- 
lons of water and cooled to 150° F. with fourteen gallons 
of water made alkaline with 1000 cc. of 5% NaOH solu- 
tion. The alkaline glue solution containing the latex is 
then added clowly while stirring to the size bath. 

Clays and Whiting— 

These compounds are inexpensive while adding body to 
a latex film. They make good fillers, but care must be 
exercised not to use them in excess as dusting and crack- 
ing may occur in the final film. It is wise to mix equal 
portions of a good grade of clay with the whiting, and 
their combined addition should not be over 100% of the 
dry weight of the rubber in the latex, where impregnation 
is carried out. Where the latex compound is used for a 
backing and much body is required, as high as 150% may 
be used. Thus this would signify three pounds and 4% 
pounds respectively of combined clay and whiting to each 
gallon of normal latex. 

Carbon Black— 

Carbon black may not only be used for producing black 
films but also acts as a filler, which lends little harshness 
to the resultant rubber films. The black is somewhat 
harder to disperse than the average compounding ingredi- 
ent, being much like sulfur in this respect. The grind 
in the ball mill will vary from two to twelve hours de- 
pending upon the fineness of the carbon black used. 

The following mixture after grinding in the ball mill 
for 3 hours produced a rich black flexible film when added 
to the latex :— 


A latex mix of this type may be prepared as fol- 


Carbon Black (P-33) ........ 25 lbs. 
BE Bui iek bir akeeen eek s 2 lbs. 
ME ive eRe ahs 6 ae ee 5 4 10 gals. 


Three parts of this dispersion is added to five parts of 
normal latex made alkaline with one-half part of 1% so- 
dium hydroxide solution. 

Pure White Films— 

Titanium dioxide pigment makes a good agent for pro- 
ducing pure white latex films. Titanium compounds are 
marketed in various modifications by many manufacturers. 

The titanium dioxide may be dispersed in a % per cent 
glue solution and ground for two hours in a ball mill. Five 
ounces of the dry pigment dispersed thusly, when added 
to one gallon of normal latex should produce a clear white 
film. 

Colored Pigments and Dyes— 

It is natural to assume that water soluble organic dyes 
would make ideal coloring compounds for an aqueous body 
like rubber latex. However, many of the organic colors 


possess but little tinctorial power for latex, as well as 
exhibiting questionable fastness properties when present 
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in the rubber films. The majority of coloring compounds 
marketed today for latex are colloidally dispersed pigments 
or lakes. One of the chief advantages of pigments over 
water soluble organic dyes is their superior fastness to light. 

One of the precautions in selecting proper compounding 
ingredients is to avoid those materials which might contain 
copper or manganese, as the deleterious effects of these 
metals in causing rapid aging of the rubber films are well 
known. Certain pignients and organic dyes are compound- 
ing ingredients in which these metals may be found present. 

The writer has found that the best procedure is to 
utilize colloidal pigments which are marketed especially 
for latex. In this manner, damaging metals are avoided. 
Pigments are obtained which will not tend to cause coagu- 
lation as well as tend least to settle out themselves when 
dispersed in the latex. 

An interesting study of pigments for latex has been 
carried out and described by Pfister (Oil, Paint and Drug 
Reporter 123, 26, 1933). It was found that chrome yel- 
low as well as lakes of many aniline dyes would settle out 
when dispersed in rubber latex. The specific gravities 
of the pigments were checked, but these meant little as 
pigments both of high and low specific gravities would 
settle out. 

One group of pigments, however, was found which did 
neither coagulate latex nor settle out. This group consti- 
tuted the phosphotungstic and phosphomolybdic lakes of 
basic dyes—commercially known as “Fanal” colors. In 
spite of their high specific gravity, they apparently exhibited 
a greater affinity for the latex particles than other pigments. 

One of the most recent groups of chemicals of the syn- 
thetic family, which have been applied to latex mixtures 
are the aromatics. These are employed for de-odorizing 
rubber odors in textiles following the application of latex 
to it. 

RECENT LATEX DEVELOPMENTS IN CON- 

JUNCTION WITH FIBERS AND FABRICS 

The number of places where rubber latex has been 
applied to fibers and fabrics has increased to a great extent 
during the past two years. The enhancement of strength, 
flexibility and water resistance of the fibrous materials by 
the rubber has made greater latex utilization only natural. 

The uses of latex in the pile fabric and carpet industry 
have been discussed previously by the writer (American 
Dyestuff Reporter 23, 24, 1934). 

LATEX IN THE HAIR INDUSTRY 

Appreciable quantities of latex are being absorbed today 
by manufacturers of rug underlays. The latter may be 
composed of either jute or cattle hair, or a mixture of both. 

In this manufacture, the fibers are first shredded and 
carded. The carded web is plaited and built up to the 
proper density upon a slowly moving burlap base fabric. 
The combination passes under the needles of a needling 
machine which move up and down at a high rate of speed. 
In this operation the fibers are fastened permanently to 
the burlap. 


The material with the burlap base downward is then 
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passed over a roller revolving in a compounded latex 
bath, and thence over a set of drying cans where the latex 
is partially dried. The final drying is carried out in an 
apron dryer. 

The latex tends to fix the hair or jute fibers more 
permanently to the burlap while adding more body to 
the fabric. A rug underlay of this type will possess less 
tendency to slip on highly polished floors. 

Hair and jute fabrics made as described above with a 
latex base, but in lesser thicknesses and densities are used 
extensively for cheap weather-stripping on doors and win- 


dows. The latex backing enhances the water repellancy 
of the strips. 


During the last few months attractive rugs of low cost 
have been produced by this punching process. The raw 
material utilized is a better grade and longer stapled hair 
than that used for rug underlays. The hair is dyed in 
a variety of rich colors before being processed. These rugs 
being latex backed do not require the use of any underlay 
for cushioning or preservation of the flooring. 

As hair floor coverings are sold at relatively low prices, 
it follows that in the latex backing of these materials, 
compounds are used which contain comparatively smaller 
amounts of rubber latex and higher percentages of fillers. 
This is shown in the latex compound described below, 
which will yield a backing of good body. eet 

55 lbs.—Tapioca Flour cooked in oe 
128 gals—Water, made alkaline and added to 
26 gals——Normal Latex in which are dispersed 
90 Ibs.—Clay 
90 Ibs.—Whiting ° 

3 lbs.—Zince Oxide 

1 Ib—Sulfur 

1 lb.—Accelerator No. 552 

7 oz.—Agerite White Anti-Oxidant. 


An interesting application of latex is in conjunction with 
sterilized hog hair for use as a springy padding for seats 
and arm rests in buses and automobiles. The hog hair 
is employed because it is much longer in staple than cattle 
hair, while being coarser, springier and tougher. These 
physical properties allow the hog hair to withstand the 
abuses encountered in a seat padding. 

The combination is produced by spraying with a curable 
latex a loosely deposited batting of hog hair (varying in 
thickness from the one to three inches) traveling on a 
slowly moving belt. Drying and curing occur in a drying 
chamber from which a resilient, tough mass emerges ready 
for cutting into specified shapes. 

Lightweight rug paddings are made by spraying battings 
of smaller thicknesses. The advantages claimed for the 
hog hair pad is that it is very light-weight, springy, and 
will not pack. Being porous it will catch grit and sand 
from an overlaying carpet, thus preventing undue wear 
upon the latter. The pad has anti-slip properties as well 


as being capable of withstanding repeated washings with 
soap and water. 
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LATEX IN RAYONS 

The addition of rubber latex to viscose solutions before 
they are precipitated into fibers has added desirable prop- 
erties to the resultant threads. Latex-viscose combinations 
have been experimented with here and abroad. 

In the work carried out in this country (India Rubber 
World 91, 5, 1935), an addition of 3% to 5% of con- 
centrated (70%) latex is added to the viscose solution 
immediately before spinning. It has been noted that the 
influence of the latex is more marked when the viscose- 
latex solution is further ripened for at least 24 hours. 
The rayon produced has less gloss than the usual rayon 
fiber while exhibiting higher resistance to wet or dry 
strain. Due to the presence of the rubber there is greater 
extensibility and greater moisture resistance. 


In the English process (Jour. Text. Inst., 1935, 26, 
337A) a greater rubber content is employed. A rubber 
thread is really produced, in that 40% of rubber is added 
to each 10% of viscose. The fiber produced is capable 
of being stretched, and when proper tension is applied 
can be used either as a warp or filling in a fabric. This 
latex-viscose combination has been named “Viscolax”’. 

Viscose-latex mixtures have been used in making arti- 
ficial leathers (U. S. Patent 1986367). A carded web of 
cellulose fibers, such as cotton or rayon waste, is im- 
pregnated with a mixture of rubber latex and viscose 
solution, the latter constituting one per cent of the weight 
of the final film. One of the attributes claimed for this 
product is that it possesses enough porosity to permit 
“breathing” qualities, unlike the average leathers which 
are a dense impervious mass. 


An ingenious method (India Rubber World 92, 5, 1935) 
has been developed in which rubber latex is used as a 
carrier for healing radio-active elements. In this process, 
radio-active compounds soluble in water are added to the 
latex, which is then precipitated as a thread. The threads, 
after being covered with yarns, are woven into elastic 
webbings for use as medicinal supports and bandages. 


Rubber latex has found a place for itself as an anchor- 
ing medium for finely ground textile fibers in the making 
of artificial swede. Heretofore nitro-cellulose lacquers had 
been used to a great extent for holding the fibers. 

In this development (Jour. Text. Inst., 1935, 26, 407A) 
a fabric coated with a curable latex adhesive is dusted 
either with cotton, wool or rayon flock, and the whole 
then vulcanized. Refinements in this process include: 

(1) Use of rayon cut into predetermined lengths, in- 
stead of ground waste. 

(2) Use of a compounded latex which does not require 
a high temperature for curing. 

(3) Construction of a machine for keeping the flock 
in good suspension in the flocking chamber instead of 
allowing it merely to drop on the fabric, thereby permitting 
a uniform application of the flock. 

The use of rubber latex as an anchorage for rayon 
fibers has resulted in the marketing of an artificial velvet 
by Czechoslovakian interests. This has found application 


AMERICAN DYESTUFF REPORTER 





March 9, 1936 


as a decorative finish for covers on gaming tables, jor 
draperies, upholstery, as well as a finish for shoes and 
bathing caps. 

To produce the artificial velvet (India Rubber World 
93, 3, 1935) rayon flock ranging in staple from 0.1 mm. 
to 1 mm. is employed depending on the height of the pile 
desired. The fabric base to which the rubber latex adhe- 
sive is applied must be closely woven in order to prevent 
complete penetration by the latex. 

After the rayon flock has been added uniformly to the 
surface of the coated fabric, the latter is then passed 
over a tapping table. The tapping causes the flock to 
distribute more evenly over the fabric, while assuming 
a more or less vertical position, instead of lying flat upon 
the latex adhesive. 

After drying and vulcanizing, the fibrous surface is 
brushed with a soft cylindrical brush. The brushing tends 
to smooth the rayon fibers, while enhancing the pile. 

In the category of the above described process, falls 
the method of the International Latex Processes (British 
Patent 422099) for producing pile fabrics such as carpets. 
Here the free ends of threads, instead of flock, are intro- 
duced into a properly compounded latex base. A fabric 
reenforcement, might, if desired, be adhered to the free 
side of the rubber. The latex may be so compounded as 
to make the rubber layer either compact or spongy. Fol- 
lowing vulcanization, the threads are then cut close to the 
rubber surface to produce a uniform pile. 

A latex combination has been experimented with, in 
which the final product is a paper-like material which 
may be used as a shoe insole (India Rubber World 92, 
4, 1935). In this process, an aqueous slurry is made of 
various short, cotton, wool, or silk fibers to which a cur- 
able latex mixture is added. When this mass is stirred, 
coagulation of the latex occurs, whereby the rubber par- 
ticles attach themselves to the fibers in good uniformity. 
The combination is then sheeted out, dried, and vulcanized. 

Rubber latex has been found of advantage in over- 
coming the running and fuzzing which is encountered 
in the wear of terry cloth. In an English patent issued 
to J. Morton (British Patent 432582) a light woven fabric 
is adhered to the terry cloth with rubber latex. The latex 
is allowed to penetrate the terry cloth to such an extent 
as to bind and hold the loose roots of the loops thus 
tending to overcome fuzzing and running. 

An interesting method for producing a non-crease finish 
on a fabric by use of rubber latex (British Patent 431330) 
is a modification to some extent of the Gibbons procedure 
(U. S. Patent 1,980,676). 

The fabric is passed through an impregnating latex bath 
and thence through rubber squeeze rolls with the nip so 
adjusted as to leave a rubber content of from 5% to 10% 
in the fabric. The material is dried in hot air following 


which it is immersed in a boiling bath containing a dis- 

persion of 24% sulfur, 2% zinc oxide and 2% accelerator 

based on the weight of the rubber present in the fabric. 
The goods are redried, and heated to approximately 
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115° C. for 30 minutes to vulcanize the rubber. Ammonium 
stearate may be added to the original latex bath to give 
the finished goods, a softer, fuller and smoother feel. 

The strengthening properties of rubber-latex has been 
taken advantage of in making strong threads from cotton 
rovings. In British Patent 422960, two rovings are as- 
sembled each twisted to an extent in which they cannot be 
readily drawn out. The combination is impregnated with 
latex containing curing agents, and then vulcanized. The 
final product is applicable for making ropes, cords, fishing 
nets, and shoe laces. 

Latex has found use for reenforcing cheaper furs. In 
this process (India Rubber World 91, 5, 1935) the skin 
or pelt is secured to a fabric reenforcement by a film of 
rubber latex. 

The procedure is to wet both the pelt and cloth backing 
with water. The pelt is then stretched and nailed to a 
board with the pile face downward. The cloth is stretched 
over the pelt and also fastened with nails. A curable latex 
is then applied to the cloth, soaking through to the back 
of the pelt. Upon drying the rubber film causes the cloth 
to adhere as a reenforcing body to the pelt. 

In the foregoing we have attempted to advance the 
most recent developments, i.e. within the last eighteen 
months, where rubber latex has found a place for itself 
together with a textile fiber or fabric. The fact that there 
is an increasing use for latex is apparent more so in 
Germany. In a recent abstract from a German source 
(Kautschuk 1935, 11, 181) it has been pointed out that 
Germany with its problem of raw material scarcity has 
found rubber latex to be a boon to her as a reenforcing 
body for her cheaper substitute raw materials. In this 
category may be classed the utilization of latex for making 
artificial leathers, artificial velvets, and doubled fabrics for 
shoes. 

The consumption of latex in this country has continued 
to grow, and should continue to do so, in that all of its 
possibilities, especially in conjunction with textile fibers, 
have not been exhausted. 





@ TETRONE B 


Rohm & Haas Company announces the manufacture 
of Tetrone B, said to be a stable non-volatile organic base. 
Tetrone B is a tetra substituted ammonium hydroxide 
which, it is stated, is as strong a base as sodium hydroxide 
and has many unique and striking properties. Rohm & 
Haas Company has been manufacturing this product for 
some time for their own requirements and now offer it 
in commercial quantities. Tetrone B is available in a 
40% aqueous solution and may be supplied in various 
organic solvents for special problems. In contrast to 
amines, Tetrone is claimed to be non-volatile and to act 
as a strong completely dissociated base, in most cases re- 
placing the sodium ion of inorganic or organic salts. 

Tetrone B is said to be of particular interest as a sol- 
vent for wood pulp and cellulose, and appears to be unique 
in its ability to dissolve cellulose without the intermediate 
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formation of an ester or ether. It is further claimed that 
Tetrone B also acts as a solvent for dyestuffs, forming 
salts which have altered and modified solubilities in sol- 
vents or aqueous solutions. It is also stated that as a 
strong base the Tetrone will dissolve many metal oxides 
and metals and in analytical work its use is of interest 
since it leaves no residue on ashing. 

Since Tetrone B is a strong organic base it.is of in- 
terest for the saponification of oils, fats, waxes and gums. 
It is claimed that it is much more soluble in these products 
than the inorganic hydroxides. A number of new and 
interesting salts which have been prepared are the car- 
bonates, phosphates, resinates, silicates, xanthates and 
stearates. These salts show distinct properties and for 
many applications are said to show advantages over the 
corresponding alkali metal salts. 

It is also claimed that in synthetic work Tetrone B is 
of special value in the preparation of new accelerators, 
anti-oxidants, detergents and pharmaceuticals. 

The molecular weight of the Tetrone B is over 150 and 
quaternary ammonium hydroxides of much higher mole- 
cular weight and altered properties are available upon re- 
quest. 


rset engi 


@ pH ELECTROMETER 


Wilkens-Anderson Company have announced the Cole- 
man pH Electrometer which features factory sealed glass 
and calomel electrodes, already prepared for use. Ac- 
curacy of .05 pH is claimed for this self-contained instru- 
ment and use in both low and high pH range make it of 
interest to the textile worker or chemist. 

All the features of the glass electrode have been 
retained and mounted, without ground joint or agar con- 
nections. It is said to be truly ready for use without care- 
ful preparation of the electrodes. Wilkens-Anderson 
Company are located at 111 N. Canal Street, Chicago, and 
have prepared a descriptive booklet, Waco Catalyst, which 


pictures the instrument as well as giving an impressive list 
of users. 








@ NICKELSWORTH 


Copies of Nickelsworth, issue of January-February, 
1936, have recently been distributed by the International 
Nickel Co. Facts dealing with the use of Monel Metal 
and rolled nickel are contained therein and particularly 
interesting to REPORTER readers will be the description 
of the Monel Metal package dyeing machine manufac- 
tured by the Franklin Process Co. 
upon request. 


Copies are available 


¢ 








@ JOINS QUAKER CHEMICAL 


Announcement has been made that John M. Zurn, Jr., 
formerly connected with the O. F. Zurn Co. and the 
Quaker City Chemical Co., has recently joined the sales 
and technical staff of the Quaker Chemical Products Corp. 
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The Nature of Cellulose 


An Historical Review* 
By E. HEUSER** 


(Continued from February 10, 1936, issue) 


II. THE FINE STRUCTURE OF CELLULOSE AS 
REVEALED BY X-RAY INVESTIGATION 


HE epoch of cellulose chemistry which we have 
just been reviewing began after a long period of 
rather slow development, in the year 1920, with an 
almost sudden abundance of experimental facts and specu- 
lative activity, and it is to be regarded as a significant 
coincidence that the application of Roentgen rays—X-rays 
—as a tool of looking behind the curtain which, to the 
unaided eye, veils the fine structure of the high molecular 
substances and textile fibers, rendered its first essential 
results about the same time. It was the end of a period, 
during which the floor had been prepared by Ambronn’s' 
investigation on the double refraction of textile fiber 
(1911), the results of which revived von Naegeli’s* more 
than 50 years’ old conception of the crystalline nature of 
plant membranes and colloids in general. This was fol- 
lowed by von Laue’s*® prediction and soon established 
recognition that a crystal behaves as a three-dimensional 
diffraction grating to X-radiation which indicated regu- 
larity of interatomic distances and hence of internal struc- 
ture (1912). But 6 years passed before Scherrer’ ap- 
plied the method developed by himself and Debye* in 
Gottingen for the X-ray analysis of colloids. to cellulose 
and starch. It was Ambronn® again who, one year earlier 
(1917), expressed the opinion that cellulose having 
shown its crystalline structure through double refraction 
(geometrical anisotropy) should, when exposed to mono- 
chromatic X-radiation, render a spectrum as characteristic 
for crystalline substances. Ambronn, according to his own 
words was not in a position to make the experiment, but 
he supplied the ramie fiber preparation from which Scher- 
rer’s first fiber diagram of fame resulted. At the same 
time (1917) Hull’, independently of Scherrer, had ob- 
tained the first X-ray diagrams of cellulose fibers. 
With the Debye-Schererr or Hull method any colloid 
may be investigated as an amorphous powder, pressed into 
the form of a small rod and surrounded by a film on which 





*Paper prepared for and partly read before the American Chemi- 
cal Society (Cellulose Division) Tricentenary meeting in New 
York, April, 1935. 

**Member of TAPPI, Manager, Research Department, Canadian 
International Paper Co., Hawkesbury, Ont. 


the effect of X-radiation is then fixed. The diagram of 
the ramie fiber, thus produced by Scherrer, revealed a 
similar regularity of internal structure to that observed 
on macro-crystals. V. Nageli’s conception as well as 
Ambronn’s findings on the crystalline nature of cellulose 
appeared to be confirmed. This method applied to the 
analysis of substances of macro- and micro-crystalline 
nature allowed to determine not only the geometrical spac- 
ing of the smallest crystals (micelle) but also the size of 
them. However, the evaluation of the X-ray spectrum of 
the ramie fiber in these respects did not yet lead to un- 
equivocal results. 

Justice to history commands to mention here that the 
first X-ray diagram of textile fibers (hemp and natural 
silk) was published already in 1913, by two Japanese 
investigators, Nashikawa and Ono®, and that they inter- 
preted the diffraction effect as being indicative of small 
crystals situated in a position parallel to the fiber axis. 
Their observation, communicated to the Physical-Mathe- 
matical Society of Japan in September, 1913, remained 
hidden, however. It is quite possible that their observa- 
tion, had it become known to the world at the time it 
originated, would have shortened the period of 8 years 
which lies between von Laue’s discovery in 1912 and the 
beginning of systematical X-ray studies on textile fibers 
and particularly on cellulose in 1920. 

This systematical study, extended over a period of about 
10 years, was enacted by R. O. Herzog and Jancke and, 
interesting enough, the direct cause for it was that Scherrer 
in his first experiments on X-radiation on cellulose and 
starch had found these substances to be of amorphous 
structure. Judging from the double refraction Herzog 
thought Scherrer’s statement not to be true and repeated 
with Jancke, Scherrers’ experiments. In the meantime, 
Scherrer had continued his studies which then led to the 
diagram mentioned®. Herzog and Jancke® published the 


first monochromatic cellulose diagrams in 1920, from which 
they, independently, drew the same conclusion as the two 
Japanese investigators had done before, and the crystalline 
nature of cellulose appeared definitely established. To the 
ramie diagram were added those of cotton, woodpulp, and 
many other fibers. They all rendered the same diagram, 
and evaluation led to the conclusion that cellulose, no 
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matter from which source it originates, is chemically the 
same substance, a hypothesis which some years before had 
been drawn from chemical evidence’, but which scarcely 
could be derived from X-ray evidence and which shows 
that the possibilities of this method were over-rated in 
the earlier years of its application. 

The vivid activity in the field of X-ray investigation of 
that time brought about rapid developments in the tech- 
nique, one of the first of which was the reduction of 
B-radiation and which also resulted in greater exactness 
of interpretation. Polanyi (1921) first alone'!, later to- 
gether with Weissenberg’*, applied the crystal-in-rotation 
method, which enabled them to obtain a perfect record 
of all possible diffractions around the axis of the crystal 
lattice, and the evaluation of the layer lines of the rotation 
diagram thus produced essentially contributed to an under- 
standing of the relation which exists between the diffrac- 
tion spectrum and the structure of cellulose. 

The same year (1921) also brought the first attempt, by 
Polanyi", to determine the dimensions of the unit cell, 
i.e., the smallest unit which still possesses the geometrical 
properties of the whole crystal lattice. Polanyi assumed 
the lattice, on which the cellulose crystal is built, to be of 
the rhombic-quadratic system and arrived at the dimensions 
expressed in A. U. (A. U. = 10%cm = O.lpp) for a 
(horizontal) == 8.6, for b (vertical) = 10.3 and for c 
(forming the angle with a) = 7.8, b representing the 
length of the basic cell, parallel to the fiber axis?. 

These dimensions being known the volume of the unit 
cell could be calculated, and from the volume and the mass 
of the ahhydro glucose formula unit and the density of the 
cellulose, it was found that 4 glucose anhydrides could be 
placed within the unit cell. Again, the same value was 
found for cellulose preparations from very different 
sources which helped to support the hypothesis of their 
chemical identity whilst this actually should have only been 
of morphological interest. 

As indicated earlier in this paper, the number 4 gave 
rise to much speculation, for it was the time when the 
idea was sponsored that cellulose may be represented by 
an association of monomeric glucose-, cellobiose-, or simi- 
lar lower anhydrides. Unit cell and cellulose molecule 
were assumed to be identical. 

The basic cell as accepted by Polanyi caused difficulties 
in interpreting certain reflections, and the following years 
were devoted to the establishing of a quadratic form which 
would take care of all reflections observed. The endeavors 
in this direction were substantially aided by the investiga- 
tions carried out on higher orientated preparations such 
as stretched Tunicin (Herzog and Gonell, 1924)1* and of 
bacteria cellulose membranes (von Susich, 1929)1*, later 
Champetier (1933)!5, and Y. Khouvine (1934)", the 
diagrams of which were found to be in good agreement 
with those of ramie, hemp, and other fibers. Checking of 
previously obtained data thus led to the revision of the 
dimensions of the basic cell (a = 83; c = 7.9; and 
B = 84° the latter again revised to 78°), which indicated 
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that the monoclinic system would allow the more satisfac- 
tory interpretation aimed at. 

In the years of which I was just speaking (1923 to 
1926) a new impetus to the development in the application 
of X-ray analysis to textile fibers and particularly to cellu- 
lose was being received from the work of W. H. Bragg"*® 
and his numerous pupils on the radii of atoms and the 
distances between atoms of homopolar compounds, par- 
ticularly of Naphthalene and Anthracene, which enabled 
Bragg to calculate the diameter of the benzene ring. 

Making use of these results and at the same time recog- 
nizing the necessity of bringing X-ray evidence into har- 
mony with chemical evidence, Sponsler and Dore con- 
structed a picture of the possible structural arrangement 
of the glucose units in the basic cell of the ramie fiber 
which they presented to an audience at the 4th National 
Symposium on Colloid Chemistry at the Massachusetts 
Institute of Technology in 1926. 

It is most interesting that a decision with regard to the 
structure of giucose to be selected for the arrangement 
within the unit cell could be made from 3 dimensional 
models carefully constructed to a scale based upon the 
atomic radii of carbon and oxygen and the distances C-C 
and C-O, given by W. H. Bragg, and it was found that 
the amylene oxide ring structure which on chemical evi- 
dence had just been suggested by Haworth, fitted best into 
Sponsler’s lattice spacing as derived from X-ray data, and, 
for reasons of symmetry, the beta structure was given 
preference to the alpha structure. 

As regards the possible mode of linking between 2 glu- 
cose units of the chain it will be remembered that Sponsler 
and Dore did not think the exclusive 1-4 linking, as in 
cellobiose, to be in agreement with their X-ray data. 
Later on, Meyer and Mark”® directed attention to the 
fact that the quadratic form Sponsler and Dore had chosen 
for the lattice is not capable of accounting for all diffrac- 
tion lines observed and that their technique did not bring 
out certain lines which the fiber diagram actually shows. 
On the other hand, it appears rather doubtful whether 
X-ray data are at all capable of deciding such particular 
questions of chemical constitution. 

However this may be, Sponsler and Dore’s choice of 
alternating glucoside and ether linkings instead of gluco- 
sidic linkings only, did not actually matter as far as the 
principles of their conception of the arrangement of the 
glucose units within the basic cell are concerned. The 
most essential result was that the investigators recognized 
the repeat period (b) of 10.25 A. U. along the fiber axis— 
as evidenced by X-ray investigation—to be a figure de- 
pendent upon the chemical structure of the cellulose, for 
the diameter of one glucose unit, using Haworth’s pyranose 
ring structure, was calculated to be 5.13 A. U., that is just 
half of the repeat period. This means that in the unit 
cell, i.e., within the spacing of 10.25 A. U. on each chain, 
there occur 2 glucose units. This suggested that the con- 
stituent units are arranged in continuous chains, which run 
parallel to the fiber axis, through the unit cell and that the 
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latter contains a certain number of them, again in parallel 
arrangement, the number depending on the space which 
the unit cell is capable of accommodating (see Fig. 13). 

Sponsler and Dore’s quadratic cell accommodated 8 glu- 
cose units. Thus, they found themselves in good agree- 
ment with the chemical evidence of their time inasmuch 
as this evidence, as we have seen before, strongly pointed 
in the direction of long chains linked together by primary 
valency forces. 





Fig. 13 
Diagram of Glucose Units (Sponsler and Dore) 


To these forces Sponsler and Dore attributed the chemi- 
cal and mechanical stability of the cellulose, and they con- 
cluded that these forces must be broken before the great 
tensile strength of the fiber suffers. The position of the 
chains with respect to each other are stabilized by sec- 
ondary valency forces exerted by the quadrivalent oxygen 
atoms. These forces, however, are easier to break, which 
would explain the fact that the fibers possess rather little 


strength in direction perpendicular to the fiber length (see 
Fig. 14). 
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Fig. 14 
Ramie Fiber, Tangential Section (Sponsler and Dore) 


Sponsler and Dore’s structure would also explain a 
number of physical phenomena observed on fibers after 
various treatments. It would account for the difference 
of thermal expansion in the two directions of the fiber, 
which was found to be much greater in lateral direction 
than in length direction, apparently due to the fact that 
there is more freedom of molecular movement in the cross 
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direction. It also would account for the swelling in water 
or other liquids not attacking the cellulose chemically, 
which is small in longitudinal direction since there ap- 
parently is no opportunity for the molecules of these 
liquids to enter between the single units of the chain. In 
lateral direction, however, molecules find sufficient space 
to enter and in so doing widen the space still further??, 
This interpretation of the phenomenon of swelling was 
first given by Katz, to whom we owe so much knowledge 
on this subject, and was based on X-ray analysis??. 

Finally, the structure, would account for the chemical re- 
actions to which cellulose is subjected. Thus, the fact 
that on acetylation, methylation, etc., fiber structure is 
retained, may be explained by assuming that the new 
groups shift themselves into the spaces between the 
longitudinal chains. This will occur the more easily the 
smaller the groups are and vice versa (a conception which 
later on was well supported by Trillat, 1933 and 1934)*8; 
but the linkings of the longitudinal chains, the skeleton 
of the fiber, are not destroyed. It is logical that Sponsler 
and Dore assumed the breakdown of the fiber structure 
under a more vigorous action of chemical treatment, such 
as hydrolysis, for instance, to begin with the separation of 
the longitudinal chains from each other, that is the break- 
down of the secondary valencies, which is quite in agree- 
ment with the concept of depolymerization as discussed 
earlier in this paper. 

In this connection we may remember the relation be- 
tween viscosity and chain length, and if viscosity indicates 
that, depending upon the way of isolation or pre-treatment, 
cellulose appears with most different chain lengths, it fol- 
lows that the first step of any depolymerization must be 
the shortening of the chains and not the breaking up of 
lateral bonds. For alone the visibly unchanged structure 
of cellulose in its various depolymerized forms forces us 
to assume that in these products the chains are still united 
in micellae. Hence, in such cases and unless the attack is 
not too severe, shortening of the chains must occur without 
destroying the micellae. This appears to be somewhat 
in disagreement with the experimental facts which indicate 
the primary valency forces to be stronger than the lateral 
bonds between the parallel running chains, and one should 
expect the weaker forces to break down more easily than 
the stronger ones. It would be interesting to have this 
discrepancy ventilated in the discussion which we shall 
have after the various papers. 

It must be emphasized that Sponsler and Dore’s most 
interesting work has given great impetus to the studies in 
the years which followed their presentation in Cambridge. 
It was particularly K. H. Meyer** and Meyer and Mark” 
who devoted much thought and experimental study to the 
problem in question. Their endeavors were facilitated 
through the ever growing accumulation of chemical evi- 
dence on questions of constitution, particularly the estab- 
lishment of the cellobiose formula by Haworth?*, as well 
as an abundance of X-ray data gathered from the study 
of numerous organic compounds, which revealed the dis- 
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tances between atoms to be equal (diamond, Ehrenberg, 
1926; crystallized ethane, Mark and Pohland, 1927, etc.) 
or very closely equal (graphite, von Steiger, 1925)2*. 

Following the same procedure as that which Sponsler 
and Dore applied, namely, the construction of three-dimen- 
sional models of the constituent units from balls having 
a multiple of the atomic radii and distances established on 
other compounds and considering the inclination of the 
C-atom to arrange neighboring C-atoms tetrahedrically 
around itself, allowed to arrive at a very probable arrange- 
ment of the atoms in the molecules. 

Of further help proved Staudinger’s ideas on the struc- 
ture of polymers as well as A. Mueller and Shearer’s*® 
and others’ investigations of the Bragg school on long 
chains of fatty acids (1923 and 1927), and later on Meyer 
and Brill’s®® confirmation obtained on well-built crystals 
of lauric acid (1928), according to which the molecules 
were found to lie parallel to each other and the atoms in 
the chains to be arranged in zig-zag form. 

In their endeavors to accommodate the glucose units in 
a basic cell, Meyer and Mark used the dimensions as 
established in 1921 by Polanyi. The length of the stretched 
out cellobiose of Haworth’s (the B-form) is 10.3 A. U. 
that is the length of the repeat pattern along the fiber 
axis. Crystallographic considerations revealed that a diag- 
onal screw axis runs along the fiber axis, and X-ray evi- 
dence that the screw component equals half of the repeat 
pattern in this direction, ie., 5.12 A. U. Now, the lower 
part of Haworth’s cellobiose formula being of the same 
length also shows this arrangement (see Fig. 15). 


Fig. 15 
Model of Cellobiose 





By turning it through 180° and by shifting it upward 
it will exactly cover the upper part of the formula. Com- 
bining evidence with structural arrangement, it followed 
that in the basic cell the cellobiose residues lie parallel 
to the b axis, and from calculations of the breadth (6 
A. U.) and the thickness (3 A. U.) of the chain, Meyer 
and Mark arrived at the arrangement as shown in the 
picture (Fig. 16). Comparing this arrangement with 
Sponsler and Dore’s suggestion the new recognition to 
be derived from Meyer and Mark’s work is that crystal- 
lographic evidence suffices to explain the existence of 2 
glucose units as composing the repeat pattern of the fiber 
axis®®, 

During the following years manifold support could be 
gained for Meyer and Mark’s suggestion, so by Andress 
(1929) and other investigators of Professor Berl’s Insti- 
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Fig. 16 
Unit Crystal Cell of Cellulose (Meyer and Mark) 


tute in Darmstadt*!, by Astbury (1931)*?, although in the 
latter’s picture the position of the primary valency chains 
is somewhat different, and by Hengstenberg (1929)**. 
This investigator directed attention to certain disturbances 
in the lattice of native fibers which are similar to those 
which are created by mercerization. It is interesting to 
note that the changes of the lattice due to mercerization 
so far were assumed to be to a great extent reversible, 
whilst very recently Bancroft** claimed them to be irrever- 
sible (1935). 

Mark* in his very interesting book on the physics and 
chemistry of cellulose sums up the situation at the begin- 
ning of the year 1932 in saying that considering all X-ray 
data available, the primary valency structure as arrived 
at does not exist in an ideal order in native cellulose. It 
is now and then, more or less regularly interrupted by 
certain disturbances of the lattice which may be accidental 
or due to conditions of growth and which may be favored 
by the occurrence in the lattice of other primary valency 
chains such as pentosans or of special groups. 

Much experimental study was devoted to determining 
through X-ray analysis the size, the form, and the posi- 
tion of the micellae or crystallites in the various fibers. 
The first attempts go back to Scherrer and to Herzog in 
the year 1921, followed by Herzog’s second calculation in 
1926°*. An approximate value was obtained from the 
breadth of the hyperbolae (layer lines) of the diagram, 
and if we follow Hengstenberg (1928)*", the micella in 
native ramie cellulose presents itself as a rhombus which 
measures about 500 to 600 A. U. along the fiber axis and 
50 by 50 A. U. across this direction. This estimate agrees 
quite well with that made by Herzog in 1926, and later 
on (1930), Clark®* could verify these values by the use 
of relatively long X-ray wave lengths from position meas- 
urements of the spots on the diffraction pattern. That 
the micellae may be orientated by stretching would also 


indicate that they are of an oblong form. One micella 


would accommodate 1500 to 2000 glucose units. Meyer 
and Mark assumed the chain to contain 30-50 glucose 
units, from which would follow that 40-60 chains would 
compose 1 micella or crystallite®®. 
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It will be remembered that the detection of the tetra- 
methylglucose led Haworth to a chain of 100-200 glucose 
units which would mean that a smaller number of chains 
compose the micella, a result which later on could be con- 
firmed in some other ways. 

As to the position of the micellae in the various fibers 
we owe again to Herzog the first imformation. Already in 
1921 it was pointed out that the micellae in the native- 
grown fibers are all orientated parallel to the fiber axis, 
in cotton spirally turned around the axis, whereas in arti- 
ficial fibers and in films this orientation is missing, unless 
it is produced, as is possible to a great extent, by stretch- 
ing*®. In wood pulp fibers the arrangement varies from 
a direction nearly parallel to the axis in the inner part 
of the fiber to nearly at right angles in the surface. 
These findings have been confirmed by numerous inves- 
tigations in the years which followed, and we may di- 
rect particular attention to the interesting work of more 
recent date (1932 and 1933) on the orientation of cotton 
fibers published by Clark and W. Farr and other co- 
operators and on the elastic and plastic properties of textile 
fibers by Steinberger (1934)**, as well as on micellar 
orientation and spiral structure of natural and artificial 
fibers by Morey (1934)*%. It is interesting to note that 
Morey with his method of measuring polarisation of the 
fluorescence from fibers dyed with strongly fluorescent 
direct dyes, found the flax fiber to be of highest orienta- 
tion, that is, exceeding that of ramie which so far was 
thought to be the best orientated cellulose fiber. The 
method allowed also to determine the degree of spiral 
arrangement in the fibers, and the latter was found to be 
distinctly higher in flax than in ramie. 

Orientation of artificial fibers and other cellulose mem- 
branes by means of stretching has often been the subject 
of investigation, be it as a means of checking X-ray data 
obtained on native fibers** or for lifting the veil from 
the relation which exists between orientation of micellae 
and strength and other physical properties of the fibers*®. 
Fullest orientation results in an increase of tensile strength 
by about 3 times and more whereby elongation of course 
decreases accordingly (about 1/5 of the original value). 
Mark**, in a very interesting lecture before the Paper 
Makers’ Association of Great Britain in 1933 pointed 
out the very interesting relation which exists between 
elongation and the tendency of rayon fabrics to crease, 
which is very much disliked because it is irreversible. 
Thus, too much stretching, although bringing about high- 
est tensile strength, results in lack of elasticity. In the 
natural silk thread elasticity and tensile strength are well 
balanced, for the outside layers, less orientated and there- 
fore of greater elasticity, surround a highly orientated 
core of high tensile strength. By forcing a silk worm 
placed on a rotating glass rod to spin faster Mark suc- 
ceeded in having produced a silk thread of greater orien- 
tation in the outside layers and thus of less elasticity. 

It will be remembered that earlier in this paper atten- 
tion was directed to the hypothesis that the cohesion 
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between the links of the chain increases with increasing 
length of the chain. We did not hesitate to identify these 
forces with van der Waals’ forces of molecular cohesion, 
and the additive character of these forces would be well 
illustrated in the long chain cellulose molecule. In addition 
to these forces there are those which hold the parallel 
chains in bundles. Some investigators as Sponsler and 
Dore, and others assume these forces to be secondary 
valencies exerted by tetravalent oxygen atoms. The chain 
bundles of certain varying length and certain breadth 
and thickness represent the crystallites or micellae. Finally 
there are tertiary forces sometimes called micellar forces, 
which hold the micellae together in the fibrillae, the first 
constituents of the fiber which may be detected under the 
microscope (see Fig. 17). 





Fig. 17 
Model of Structure of Cellulose Fiber Showing Micellae (Clark) 


A measure for the total of the various forces which 
stabilize the organic structure of the fiber and which equal 
the energy required to break them was found by Meyer 
and Mark* in the molecular heat of evaporation. This 
figure may be additively calculated from the increments 
of the single groups of the molecule, and good agreements 
between calculation and actually determined heat of evapo- 
ration was established. This figure calculated for 1 mol 
was called “molcohesion.” The molcohesion of the glucose 
residue in cellulose was found to be 24,000 cal., and a 
chain of 60 glucose residues would render 1,500,000 cal. 

From the fact that the diagram accounts for only 70-75 
per cent of the cellulose fiber substance as being of crystal- 
line nature it has been concluded that the rest consists of 
a cementing substance (“Kittsubstanz”’) deposited be- 
tween the crystallites. The nature of this substance caused 
much discussion when it was first mentioned by Herzog. 
As far as I know it is still a secret and I may be allowed 
to leave possible elucidation on it to Professor Clark who 
also will inform us on the more recent and latest develop- 
ment in the X-ray field. 
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Standard Wash Fastness Samples 


Cotton, Wool, Silk 


The standard samples which have been in prepara- 
tion for some time by the Sub-Committees on Fastness 
to Washing of Dyed Cotton and Dyed wool are now 
ready for distribution, and the original standard silk 
sample cards have been revised to correspond with the 
new system of classification first introduced in the 
1934 Year Book. 

These standards have all been carefully dyed with 
the dyestuffs and according to the dyeing methods 
recommended in the 1934 Year Book and each set 
includes a dyeing representing each of the different 
classes of fastness. 

With these sample dyeings for reference it will be 


possible to accurately grade the fastness to washing 
of any dyed cotton, wool, or silk fabrics, by comparing 
them with the standards after subjection to the stand- 
ard washing tests as approved by the Association. 

The A.A.T.C.C, is now prepared to furnish these 
three sets of washing standards for $1.00 per set which 
is to cover the cost of preparation. 

All inquiries concerning these washing standards 
should be addressed to the Chairman of the Research 
Committee. 

LOUIS A. OLNEY, 
LOWELL TEXTILE INSTITUTE, 
LOWELL, MASSACHUSETTS. 
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Commercial Grading of 





Sulfonated (Sulfated) Oils” 


By RALPH HART 








MEMBERS OF THE SUB-COMMITTEE ON 
SULFONATED OILS 


J. Anprew Cxark, Dutchess Bleachery, Inc., Wappingers 
Falls, N. Y. 

Gro. P. FEINDEL, Union Bleachery, Greenville, S. C. 

STEPHEN K. Forp, Marden-Wild Co., Somerville, Mass, 

ArtTuur L. Fow er, Jr., American Cyanamid & Chemical 
Corp., Woodbridge, N. J. 

A. H. Grimsuaw, N. C. State College, Raleigh, N. C. 

C. P. Guticx, National Oil Products Co., Harrison, N. J. 

Ratpu Hart, 1440 Broadway, New York City. 

R. A. Prneree, U. S. Finishing Co., Providence, R. I. 

I. StILvERMAN, L. Sonneborn Sons, Inc., Belleville, N. J. 

W. S. Wittrams, Mt. Hope Finishing Co., North Digh- 
ton, Mass. 


NE of the objects of this committee is to recom- 

mend a standard method for the commercial 

grading of sulfonated oils. It seems that the 
confusion among the trade in grading such oils is even 
greater than had formerly been with their analysis. This 
subject is of timely interest since the Sulphonated Oil Man- 
ufacturers Association is now considering the matter with 
a view of recommending to the industry a standard method 
of grading. Incidentally, the latter association has re- 
cently adopted methods for the analysis of sulfonated 
oils that are substantially the procedures of the A.A.T.C.C. 
The present rather uncertain method of grading is based 
upon a percentage figure which corresponds roughly to, 
but is always above, the actual percentage of fatty matter 
in the sample. As there is no definite understanding in 
the trade as to the ratio of the grade to the fatty matter, 
oils of the same’grading but made by different manufac- 
turers often show large variations in the actual content of 
fatty matter and of active ingredients. Thus, a 75 per 
cent grade of sulfonated oil may contain from 60 per cent 
to 75 per cent actual fatty matter, depending upon the 
manufacturer or the specifications of the consumer. Be- 
cause of this uncertainty, the more reliable manufacturer 
is often put to a disadvantage in that he may be competing 
on allegedly the same grade or strength of oil whereas 





*Report No. 5 of the Sub-Committee on Sulfonated Oils. 
7Chairman of Sub-Committee. 


the competitor’s sample may contain much less fatty mat- 
ter. Consequently, the trade is often at a loss in identify- 
ing a given oil where the grading only is specified. 

The current method of grading seems to have originated 
in Germany*®, where the washed and settled sulfonated 
batch was graded as 100 per cent, although it actually 
contained only about 75 per cent of fatty matter; on that 
basis a 50 per cent oil would contain only about 38 per cent 
of fatty matter. Many methods of grading have been sug- 
gested. Thus, Herbig? recommends a method based on total 
fatty matter. Stadler®, on the other hand, considers the 
following methods: (a) fatty acids, (b) fatty acids plus 
combined SO,, and (c) the second method plus Na,O: The 
last one is very similar to the total active ingredients 
method of the Bureau of Standards?. 


GRADING OF STAPLES 


The staples of commercial sulfonated oils are the so- 
called 80 per cent, 75 per cent and 50 per cent grades, and 
in the case of sulfonated tallow also 35 per cent. A com- 
parison between the present grading and the actual fatty 
matter contained in the staples or basic grades of sul- 
fonated castor oil and sulfonated tallow is given in Table 
I, taken from the Oil, Paint and Drug Reporter*. A\- 
though these figures are generally accepted, they are by 
no means standard or official with any trade or technical 
organization and considerable variations are common. It 
will be noted that the 50 per cent grade of sulfonated tal- 
low may contain either 43 per cent or 48 per cent of fatty 
matter. It is also interesting to note that for sulfonated 
castor oil the ratio of fatty matter to grade is practically a 
constant, namely, 0.84. 





TABLE I 
Total Fatty Matter in Staples of Sulfonated Castor Oil 
and Sulfonated Tallow 
——————Total Fatty Matter 





Grade of Sulfonated Sulfonated 
Staple Castor Oil Tallow 
Per Cent Per Cent Per Cent Per Cent 
80 68 (a) 
75 63 (b) . 4 
50 43 (c) 43 (c) 48 (d) 


Ww 


5 ies 24 (e) 
Ratio of fatty matter to grade of staple, per cent: 
(a) 85, (b) 84, (c) 86, (d) 96, (e) 69. 
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COMMERCIAL STANDARD CS43-32 


It is felt that any scheme of grading based on fatty 
matter alone would have a tendency to penalize the better 
and often more costly product, or at least not to credit 
it with its superiority. For example, two oils containing 
the same amount of fatty matter would be identically 
graded, yet one of them may contain considerably more of 
organically combined sulfuric anhydride than the other— 
the former being the more costly or requiring more skill 
to manufacture. The National Bureau of Standards in its 
Commercial Standard CS43-32! has made an attempt to 
remedy this condition by grading sulfonated oils accord- 
ing to their contents of total active ingredients, i.e., the 
grading is made identical with the percentage of total active 
ingredients. According to this Standard the total active 
ingredients in a sulfonated oil include the following: 

(a) Total fatty matter. 

(b) Total alkali bound as soap, calculated as (Na—1). 

(c) Neutralized organically combined SO,, calculated 

as (SO,Na—1). 
At the time of its adoption, it was more or less understood 
that the standard was subject to change in accordance 
with the future findings of this committee. 

Undoubtedly the method of grading proposed by the 
Bureau of Standards is logical, convenient, and desirable. 
Nevertheless, in spite of the fact that the Standard was 
generally accepted by the trade at the time of its promul- 
gation, it has failed actually to be put in practice. The 
reason for this seems to be that the consumer from force 
of habit continued to specify, where staples were con- 
cerned, according to the old grading, namely, 75 per cent 
or 50 per cent grade of oil, as the case might be. To 
conform to the Commercial Standard, the supplier would 
have to deliver in such cases oils containing 75 per cent 
or 50 per cent of active ingredients, respectively, instead 
of approximately 70 per cent and 45 per cent as heretofore, 
with possibly no or little increase in selling prices. In the 
absence of pressure from the consumer, the supplier 
naturally preferred the old system of grading. Under the 
circumstances, the proposed method of grading fell into 
discard; in fact, it was hardly ever put into effect at all. 


PROPOSED METHOD OF GRADING 


This committee now proposes a method of grading that 
combines the active ingredients method of the Bureau of 
Standards, slightly modified, with the present more or 
less recognized commercial grading of staples, i.e., the cur- 
rent numerical grading of staples is retained but the con- 
tents of active ingredients in these products have been 
fixed and standardized. 

For the purpose of this method of grading, the active 
ingredients are considered to consist of (a) total fatty 
matter and (b) neutralized organically combined SO,, cal- 
culated as (SO,Na’).. Contrary to Commercial Standard 
CS43-32, however, it does not include the alkali bound as 
soap. In calculating the neutralized organically combined 





SO,, the term NaSO’, is used instead of (NaSO’,—1), 
specified in the Commercial Standard, since when the for- 
mer is added to the total fatty matter, the results more 
nearly correspond to the active ingredients as estimated 
by the A.A.T.C.C. method?. In Table II is shown the 
active ingredients recommended as standard for the vari- 
ous staple grades; also the approximate contents of total 
fatty matter and organically combined SO, are given. The 
active ingredients were determined from the total fatty 
matter given in Table I, to which was added the neutral- 
ized combined SO,, the latter representing the average of 
figures submitted by a number of outstanding manufac- 
turers of sulfonated oils. 





TABLE II 


Active Ingredients, Total Fatty Matter, and Organic- 
ally Combined SO, in Staples of Sulfonated Oils. 


Total Fatty Organically 





Total Active Matter Combined SOs 
Grade Ingredients (Approx.) (Approx.) 
Per Cent Per Cent Per Cent Per Cent 
80 76 68 5.5 
75 70 63 5.0 
50 48 43 35 
35 25 24 0.6 





In Table III and Figure 1, the active ingredients of the 
intermediate grades between staples, as well as of the 
latter, are given. The data for the former were obtained 
by simple ratios, using the basic grades as fixed points 
and calculating the active ingredients to the nearest whole 
number. It will be noticed from Tables II and III that 
(a) the grading by the proposed method shows approxi- 
mately the same amount of fatty matter for the staples as 
by the present unofficial commercial method, that (b) the 
grading is tied up with the total active ingredients, and 
(c) the ratios of the last two are definitely fixed. 








TABLE III 
Active Ingredients in Various Grades of Sulfonated 
Oils. 
Active Active 
Grade Ingredients Grade Ingredients 
Per Cent Per Cent Per Cent Per Cent 
30 17 60 57 
35 ae 65 61 
40 33 70 66 
45 40 75 70 
50 48 80 76 
55 52 


Norte: Figures in italic represent basic grades or staples from 
which the others have been calculated. 





COMMENTS AND SUGGESTIONS 


The following comments and suggestions were received 
from members of the committee: 
J. Andrew Clark: In any scheme of grading, I personally 
feel that deviating too far from the accepted terms and 
standards is a mistake because of the mental inertia 
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encountered in making such changes. I think that the 
proposed scheme offers an excellent compromise in 
maintaining the present classifications while yet show- 
ing the composition of the material to some extent. In- 
asmuch as you propose the use of factors, would not 
the additional inclusion of the Total Fatty Matter- 
Combined SO, ratio, in addition to the rating, give a 


more comprehensive picture of the oil as specified? For 
instance : 


Active Ratio of 
Grade Ingredients Fat to SOs 
80 75 12.75 
75 70 12.3 
50 48 11.8 
35 25 


40 (From Table III) 


In other words, applying the method you proposed with 
the additional ratio included, we would simply say that 
Grade 80 should be of 75-12.75 quality. This would 
define sharply the amount of active ingredients as well 
as the combined SO,. This suggestion may not be of 
any practical importance; if so, it may be disregarded 
and the grades accepted as in the original report. 


Arthur L. Fowler: I agree that the proposed method is 


the only logical and sensible way of grading. 


Stephen K. Ford: The proposed method of grading should 


prove satisfactory. 


. H. Grimshaw: I am in favor of adopting the proposed 


method of grading. 


Ralph Hart: We consider the proposed method as the 


most practicable under the circumstances and should 
help to remove the uncertainty now current in the grad- 
ing of sulfonated oils. 
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Gulick-Segessemann: We approve of the method of grad- 


ing proposed in the Committee Report. 


R. A. Pingree: I am unable to agree with your views on 


this subject. 

The present method of grading, I feel certain, is not 
in general use by the consumers of sulfonated oils in 
the textile field and any change in method would not be 
opposed by them. The Bureau of Standards was not 
very active in attempting to have their standard method 
of grading adopted. Our association is in a much bet- 
ter position to set up standards of this sort which will 
be accepted by the consumers of sulfonated oils. 

Grading should be considered a measure of quality, 
not a measure of the cost of manufacture. The textile 
chemist is not interested in the manufacturing cost. He 
is interested only in the quality of the oil. He generally 
thinks of grade in terms of quality, and justly so. Any 
method of grading based on the cost of manufacture 
will be extremely misleading to the textile chemist and 
purchasing agent. 

By this proposed method, the grade will be expressed 
in terms of an arbitrary figure, which is of value only 
insofar that it may be converted into per cent of total 
active ingredients if the observer happens to have the 
proper conversion table handy. There is no way to 
interpolate mathematically. 

A method such as this serves only to make the con- 
sumer believe that he is getting more than is actually 
there and is of advantage to the manufacturer insofar 
as it allows him to deceive the consumer to this extent. 

In reference to the Bureau of Standards method, I 
cannot see how the total active ingredients tells us any 
more than total fatty matter alone. To illustrate, the 
following two oils would be graded as equal: 


Oil A Oil B 
py ere rrr rere 39.3 47.1 
Alkali as Soap (Na—1)................ 5.6 0.5 
Neutralized Organic SO, (SO,—Na—l) 5.1 2.4 
Total Active Ingredients.............. 50.0 50.0 


Certainly, these oils cannot be considered equal in 
any respect. 

I do not believe that the quality or grade of a sul- 
fonated oil can be fully expressed by any one figure. I 
do believe, however, that the most important single 
specification is the actual fat content of the oil, or, in 
other words, the “total fatty matter.” I am now speak- 
ing from the viewpoint of the finisher of rayon, acetate 
silk and cotton textiles. The bulk of sulfated oils con- 
sumed by this industry is used in actually finishing or 
softening the finished cloth. In this respect, the fatty 


matter is decidedly more important than the SO, con- 
tent. 

I believe, however, that the organic SO, content of a 
sulfated oil should be included in the grading specifica- 
tions, provided it can be expressed in such a way that 
it helps to give a truer picture of the quality of the oil. 








March 9, 1936 





— 


The only possible way in which this can be accom- 
plished, as far as I can see, is to follow the method of 
the steel industry in their specifications for the popular 
chromium nickel stainless steels, where the ratio of 
chromium to nickel is expressed as their respective 
percentages in the steel, such as 18-8, 27-12, etc. In the 
case of sulfated oils, I would propose using a similar 
method, the first figure to represent the percentage of 
“total fatty matter,” and the second figure to represent 
the percentage of organic SO,, based on the total fatty 
matter. To illustrate,—an oil containing 40 per cent of 
total fatty matter and 3 per cent organic SO, would be 
given a grading of 40-7.5. The percentage of SO, is 
significant only as it relates to the total fatty matter. 
For this reason, I prefer to use the percentage of SO, 
on the fatty matter rather than on the original sample. 
By this method of grading, we have at a glance quite a 
complete picture of the quality of the oil in question. 

I, Silverman: Since we have not been able to put across 
the Bureau of Standards method of grading by total 
active ingredients which I prefer, it might be well to 
adopt the proposed method of grading until such time 
when the consumer may become amenable to the other 
method. 

W.S. Williams: We have always been in favor of grad- 
ing sulfonated products on the actual fatty matter con- 
tent. This is the method we use in purchasing and be- 
lieve it to be the only method worth considering. 


RECOMMENDATION 


The committee is of the opinion that the method of 
grading sponsored by the Bureau of Standards, whereby 
the grading is identical with percentage of total active in- 
gredients, is the most desirable. Nevertheless it realizes 
the difficulty of introducing this method to the industry, 
partly because the trade has not been accustomed to a 
definite standard and partly because the method re- 
classifies the staple grades. The committee, therefore, 
recommends that sulfonated oils be graded according to 
the specifications given below, whereby the grading is not 
only standardized in relation to the active ingredients but 
at the same time retains the current numerical grading 
of staples. In due time, after the industry becomes accus- 
tomed to a definite standard of grading, it may be advisable 
to recommend the present more scientific method of the 
Bureau of Standards. 
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GRADING OF SULFONATED (SULFATED) 
OILS 
The basis for grading of sulfonated (sulfated) oils shall 
be the active ingredients—i.e., the sum of total fatty mat- 
ter and organically combined SO,, calculated as (NaSO’s) 
—which shall bear a fixed ratio to the grade, namely, in 
accordance with Table III or Figure 1, and shall be re- 


ported as “ ... per cent grade, sulfonated oil, A.A.T.C.C. 
Method.” 
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NOTICE TO MANUFACTURERS 
AND IMPORTERS OF CHEMICALS 
FOR THE TEXTILE INDUSTRY 


(Reprinted from January 13, 1936, issue) 


N THE 1933 Year Book of the American Association 
of Textile Chemists and Colorists there appeared for 
the first time an Alphabetical List of Textile Chemical 
Specialties. Now material is being collected for the same 
list for the 1935 Year Book. Those manufacturers and 
importers who have not yet participated in this work of the 
Association are invited to assist us in publishing this year 
a larger, more complete and more useful list of the chemi- 
cal specialties which are available in America for the textile 
trade. If you have products which should be included in 
the list and if you have not already -been canvassed, write 
at once to the chairman with the information asked for on 
page 316 of the 1934 Year Book. 


Cart Z. Draves, Chairman, 
Committee for Textile Chemical Special- 
ties, 273 Converse Street, Longmeadow, 
Mass. 
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Activities of the 


Raw Silk Committee 


of the National Association 
of Hosiery Manufacturers* 


By E. M. SCHENKEt 


HE hosiery industry has grown to be a major 
consumer of raw silk and it is but natural therefore 
that the Raw Silk Committee of the Association has 
for several years been engaged in the development of test 
methods and the establishment of grades for raw silk. In 
its three years of service to the hosiery industry it has to 
its credit a number of accomplishments which have been 
directly responsible for the marked improvement in the 
quality of raw silk as used in the manufacture of hosiery. 

Not so many years ago silk hosiery was rarely displayed 
while it was being worn. Today it is an outerwear and 
defects which were of relatively minor importance when 
the stocking was hidden from view now assume major im- 
portance when it is a visible object of women’s attire. The 
change in style of dress or fashion has continuously de- 
manded sheerness in hosiery. This change in fashion 
required the use of higher grades of raw silk. Silk which 
possesses properties satisfactory for a 12-thread or heavy 
stocking would be inferior and could not be used for a 
sheer stocking of 2 or 3 threads. 

The hosiery industry which had been satisfied to use 
methods of test developed by the weaving industry was 
faced with the necessity of working out methods which 
would more nearly answer its own requirements. 

The Association organized a committee in April, 1932, 
known as the Raw Silk Committee which was requested 
to study the problems relating to raw silk and its use for 
hosiery and to cooperate with the committee of the former 
Silk Association of America, Incorporated, now known 
as the National Federation of Textiles, Incorporated, and 
with the Japanese Government. 

The committee’s first step was to study the existing test 
methods and to recommend methods which would be an 
improvement over those in use and which would be more 
applicable to hosiery and give a more accurate picture of 
what might be expected from a given lot of raw silk. If 





*Publication approved by the Director of the National Bureau 
of Standards of the U. S. Department of Commerce. Paper pre- 
pared for Annual Meeting, Chattanooga, Tenn., Dec. 7, 1935, but 
not presented. 

+Research Associate and Member of Raw Silk Committee, 
National Association of Hosiery Manufacturers. 


a hosiery manufacturer bought 85 or 90 per cent grade 
A A silk, could he expect 85 or 90 per cent firsts? The 
answer was no. 

Evenness defects are variations in the size of the raw 
silk thread in sufficient degree to be easily noticeable in 
knit fabric. That is, they cause corresponding defects in 
the fabrics, thereby making the stocking an irregular or 
second. The degree of unevenness expresses the intensity 
of the change from the light to the dark and vice versa. 
It is an important element in grading knit fabric. If the 
change is abrupt and the difference marked, the degree 
of unevenness of the yarn in the fabric is greater than 
when the difference is slight. 

It was felt that the seriplane or visual test for deter- 
mining the evenness of silk was not the most suitable 
method for testing this quality. It was the desire of the 
committee to develop a test for evenness which would be 
mechanical in nature and would not depend solely upon 
the human eye. The nine-meter sizing test which is a 
mechanical test was developed. 

The development of the mechanical test for evenness for 
raw silk eliminates the human element in testing, and it 
was found that there is a definite relation between the 
evenness test results and the percentage of seconds to be 
expected. 

In speaking of the human element in testing evenness, 
I refer to the visual inspection of the raw silk on the seri- 
plane board or panel. Since visual inspection is not as 
dependable as mechanical inspection, there is always the 
element of uncertainty and this has been materially re- 
duced by the use of a mechanical or nine-meter method. 
Instead of grading evenness of silk by comparing the raw 
silk which has been wound on the seriplane board or panel 
with photographic standards, the evenness is determined 
by the weight of the nine-meter skeins. 

In making this nine-meter size test the average size of 
250 sizing or nine-meter skeins are used as the basis of 
evenness calculation. 

The amount of silk used in making up the nine-meter 
skein is only a very smail sample from the bale, and does 
not show variations over longer lengths. It therefore 
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becomes necessary to test 2250-meter skeins in order to 
determine the deviation in average size. To determine 
the true evenness of silk sampled, the evenness percentage 
is multiplied by the deviation percentage and their product 
is called the composite evenness. 

Recent developments in the hosiery industry, first, by 
ae increased demand for sheerer hosiery, and second, by 
the introduction of the three carrier system of manufactur- 
ing has increased the importance of the effect of cleanness 
and neatness defects in hosiery and since the three carrier 
system of knitting has to a large extent enabled the hosiery 
manufacturer to overcome the effect of uneven silk in the 
finished product, the cleanness and neatness defects have 
become more noticeable. The production therefore of 
ring-free hosiery has brought with it a demand that all 
hosiery should be free from objectionable cleanness and 
neatness defects and this has resulted in a revision of 
cleanness and neatness tests. 

The cleanness and neatness tests by inspection are visual 
tests to determine the kind and number of cleanness de- 
fects and the percentage of neatness defects of raw silk. 
The cleanness and neatness defects of raw silk are classi- 
fied into three general groups; namely, major defects, 
minor defects, and neatness defects. 


Major defects are large imperfections in the raw silk 
some of which are large slugs and large knots. 


Minor defects are imperfections of the same nature but 
are much smaller. 


Neatness defects are imperfections which in many cases 
are unnoticeable in very heavy fabric such as service 
weights but are noticeable in sheer fabrics. Nibs, a neat- 
ness defect, is a short thick place on the thread, not more 
than one-eighth of an inch in length. 


Hosiery is a very delicate product, the nature of which 
does not permit defects. “Two-tone” or two different 
shades in the same stocking is an imperfection which is 
giving the hosiery manufacturer considerable difficulty. 

The rather high percentage of stockings classified as 
“frregular” due to two-tone either caused by a chemical 
or physical difference in the silk yarn is causing undue 
hardship upon the throwster, knitter, and dyer alike. 

The Raw Silk Committee deemed it advisable to inform 
the hosiery manufacturer of the causes of two-tone and to 
define the various conditions directly or indirectly re- 
sponsble for this imperfection. This committee issued its 
first report on two-tone in 1932. 

The “three-carrier” and other developments in the manu- 
facture of silk hosiery in the intervening time have neces- 
sitated revisions and a revised report was published in 
the early part of this year. 

There are two types of two-tone, the true two-tone due 
to physical and chemical properties of the silk which are 
influenced by the race or breed of worm, climate, soil, 
fertilizing, rearing and reeling methods, etc., manifested 


in color, filament structure and nature. “Nature” is a 
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term applied to the inherent qualities of raw silk and is 
dependent upon strength, elongation, elasticity, and co- 
hesion. 

Color tones appearing as two-tone but which are not 
true two-tone may be caused by soaking or tinting, oxida- 
tion of soaking or softening oil on the silk, difference in 
twist, variation in loop formation, etc. 

This is a rather lengthy report and time does not permit 
me to discuss it in detail. Those interested in this subject 
will find a complete report in the Association’s Year Book 
which was distributed at the Knitting Arts Exhibition held 
in Philadelphia last April, or in the book entitled “The 
Manufacture of Hosiery and Its Problems.” 

Raw silk inspectors are often confronted with the prob- 
lem of classifying the color of raw silk when comparing 
a new sample with the old. 
often observed. 


A difference in color tone 1s 
This is not unusual since the color of 
raw silk is affected by light and ageing. This changing of 
color makes it difficult if not impossible for the throwster 
or hosiery manufacturer to consistently obtain the same re- 
sults in matching color of raw silk. The use of selected 
skeins of raw silk as standards for color matching intro- 
duces a factor of uncertainty which makes it difficult to 
avoid two-tone. 

If a hosiery manufacturer mixes two different colors 
of raw silk in the same stocking, two different colors in 
the finished stocking may result. The raw silk need not 
necessarily be two entirely different colors such as white 
and cream, but merely of a different hue, by that I mean 
one a greenish white and another a reddish white. 

In the early part of 1932 the Raw Silk Committee 
started its study of a standard method for evaluating the 
color of raw silk. The purpose of this study was to adopt 
three or more colors of raw silk which were to be used as 
standards in matching the color. It was concluded by the 
committee that the color of raw silk varies in more than 
one way and that any standards must be described with 
reference to two or three characteristics of color. 

The next step recommended by the committee was to 
assemble samples of raw silk representative of all possible 
color varieties and typical of the varieties most used by 
the hosiery trade. A number of skeins of each color of 
raw silk were carefully examined and later assembled and 
laid on the table into three separate groups. It was no- 
ticed that the white, ivory, and cream from different 
sources were of different color. That is, some of the white 
skeins were of a reddish cast, whereas others were of a 
greenish cast. A certain difference was also noticed in 
the ivory and cream skeins. One skein from each group 
or color was selected and presented to the members of the 
committee for their approval. After careful examination 
by the committee the three silk skeins, white, ivory, and 
cream were approved as recommended standards. 

A certain amount of the silk from each of the recom- 
mended standards was then wound on a small piece of 
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cardboard. This silk was then photometrically measured 
and the next step was to obtain suitable material which 
would have the desired permanency for the color stand- 
ards. 

Considerable thought was given to the kind of material 
to be used and it was finally decided that a baked enamel 
applied to a metal would be the most suitable for the pur- 
pose. Those familiar with enamels thought that it would 
be more permanent than paint or paint enamel. After a 
great deal of painstaking effort and with the splendid co- 
operation of the enamel manufacturers, the Raw Silk 
Committee developed standards which will enable the user 
of raw silk to more accurately match the color. 

The Raw Silk Color Standards are enamel plaques 8% 
inches long, 2% inches wide having a cylindrical surface. 
They are mounted on a wooden base having a rounded 
edge, and a handle. The mounted plaques are placed in a 
cabinet lined with black plush. Each plaque is laid far 
enough apart so that a skein of raw silk can be placed be- 
tween them. The handle of each standard is held in place 
by a metal clamp. These standards give the industry a 
valuable medium of color matching which will lessen con- 
fusion in terminology of raw silk. 

Mill practice generally classifies silk hosiery into two 
grades, “firsts” and “seconds.” When seconds increase 
the management immediately requests an investigation gen- 
erally selecting several dozen pairs of faulty stockings for 
analysis. Many knitters make no attempt to give the man- 
agement the percentage of seconds due to yarn defects, the 
cause of which is often thought to be due to the raw silk. 
The result of analysis will often show the cause to be due 
to a later step in the manufacture. 

Many knitters depend upon their throwsters for their 
information on raw silk. This information is often mis- 
interpreted by the knitter resulting in confusion as to the 
actual cause of the defect in the knit fabric. 

A great deal of effort has been put forth by the Raw 
Silk Committee to thoroughly acquaint itself with the 
many problems of the manufacture of hosiery from the 
raw silk thread to the finished stocking and classifying the 
various defects in the silk thread and in the fabric. The 
committee through its extensive research has recommended 
a uniform method of reporting fabric test results in rela- 
tion to raw silk so that the method of test will enable the 
manufacturer of hosiery to predict from such tests the 
results to be expected in the knit fabric. 

The three-carrier system has made cleanness defects 
more evident in the raw silk and the committee has made a 
thorough study of these defects in their relation to defec- 
tive knit fabric or seconds and has developed a set of 
Fabric Defect Standard Photographs which have proven 
helpful and are of unusual value to the hosiery manufac- 
turer. 

The Hosiery Fabric Defect Standards or the method of 
reporting defects will assist the knitter to decide with a 
greater degree of accuracy the cause of fabric defects. 


It was found there was a wide divergence of opinion as 
to the percent of seconds caused by cleanness defects in 
raw silk. This was due to the lack of general knowledge 
of what these defects look like in the fabric and in order 
to define these defects in a simple manner the Hosiery 
Fabric Defect Standard Photographs and nomenclature 
were developed. 

Raw silk inspectors are often confronted with the prob- 
lem of classifying cleanness and neatness as to their visi- 
bility when the raw silk is thrown into multiple strands 
and to help the inspectors to judge the desirability of a 
given lot of raw silk, the committee has prepared photo- 
graphs showing the various standards of cleanness and 
neatness defects in silk threads from 2 to 10 thread, both 
in the gum and in the boiled off state. These are a part 
of the Hosiery Fabric Defect Standards. 

The standard classification for raw silk defects are di- 
vided into six divisions which are— 

1. Two-tone. 

. Raw silk defects. 
. Evenness defects. 
. Yarn defects. 


. Manufacturing defects. 


Om -& WwW ND 


Finishing defects. 


Each of these defects are again divided into various 
types. 

With the “Hosiery Fabric Defect Standards” the ho- 
siery manufacturer should learn, from an examination of 
a defective stocking, the cause of the trouble. Such an ex- 
amination is the first step and must be taken before the 
difficulty can be adjusted. 

At this point I wish to digress for a moment to explain 
an important step forward in the grading of hosiery into 
“firsts” and “irregulars” or “seconds.” In defining firsts 
and irregulars or seconds and in order to create a prac- 
tical inspection standard the committee on Construction 
Standards has divided the stocking into four zones. Zone 
1 includes the welt of the stocking. Zone 2 includes the 
area from 20 inches above the extreme lower edge of 
the heel to the welt, including the shadow welt. Zone 3 
includes the area from 8 inches above the extreme lower 
edge of the heel to a point 20 inches above the lower 
edge of the heel. Zone 4 includes the balance of the 
stocking or an area 8 inches above the extreme lower edge 
of the heel and the foot. 

The standard method of grading “firsts” and “irregu- 
lars” the work of the Committee on Construction Stand- 
ards, and the Hosiery Fabric Defect Standards, the work 
of the Raw Silk Committee, must therefore be used to- 
gether to intelligently grade the finished hosiery. 

The Committee hopes as these standards come into more 
general use that the uncertainty and misunderstandings 
which hamper the industry will gradually disappear. 

The grading of “firsts” and “irregulars” with reference 





March 9, 1936 


—_—— 


to evenness has been made possible by the introduction of 
the evenness grading cabinet which has given the hosiery 
manufacturer a definite method of grading the evenness 
in hosiery. 

The Raw Silk Committee feels that its efforts have been 
greatly responsible for the improvement of the quality of 
raw silk and that they have made it possible for the ho- 
siery manufacturer to predict with a certain degree of 
accuracy the percentage of firsts he may expect from a 
given lot of silk. 

The committee is now cooperating with the Japanese 
Government to see if the new methods of test recom- 


mended by the committee are better than those now in 
general use. 


ONE HUNDRED AND FIFTH COUNCIL 
MEETING 


— Council held its 105th meeting in the building of 
the Providence Engineering Society, Providence, R. I., 
on Friday afternoon, Jan. 24, 1936. Present were Presi- 
dent William H. Cady, presiding ; William R. Moorhouse, 
Treasurer; Louis A. Olney, Chairman of the Research 
Committee; Carl Z. Draves, Henry F. Herrmann, and 
Arthur E. Hirst, Councilors at Large; Roland E. Derby 
representing Northern New England, Ben Verity rep- 
resenting Rhode Island, Hans Meyer representing New 
York, Charles H. Stone representing Piedmont; and Har- 
old C. Chapin, Secretary. The published report of the 
last Council meeting was approved. The Treasurer’s re- 
port of Jan. 22, and the Secretary’s balance sheet of Jan. 
23 attached hereto, were accepted. 


Both of the proposed amendments to the Constitution, 
which were passed to mail ballot at the last Annual Meet- 
ing, were declared adopted in accordance with the article 
on amendments, which requires affirmative votes from 
over two-thirds of those voting. For the first paragraph 
of Article VII is therefore substituted, “(Members whose 
dues are in arrears on January 1 of any year shall have 
notice sent them, and unless payment is made by Febru- 
ary 1 they shall cease to have any right or privilege in the 
Association.” By the second amendment there are sub- 
stituted for the first sentence of Article VIII, the two 
sentences, “At an Annual Meeting in December, called 
by the Council, there shall be elected a President, two 
Vice Presidents, a Treasurer, and as many Councilors-at- 
Large as may be required to bring their total number to 
six. A Secretary shall be appointed by the Council.” And 
by this amendment the word Secretary is omitted where 
it formerly occurred in the second paragraph of Article 
VIII. 

In answer to certain questions propounded for discus- 
sion in the call for the meeting, letters were received from 
Elmer C. Bertolet, B. C. Blowney, G. H. Dubois, E. H. 
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Killheffer, Donald H. Powers, Robert E. Rose, and A. H. 
Thompson, Jr. With regard to the first of these ques- 
tions it was voted that in consideration of the recent 
meeting in Chattanooga, there should not be another Coun- 
cil meeting in the South this spring; but it was voted that 
there be a meeting south of Washington at some time be- 
tween the summer of 1936 and the summer of 1937. It 
was voted that the next two Council meetings this year be 
in New York on Friday afternoon, March 6th, and in 
Philadelphia on Friday, April 10th. With regard to an- 
other of these questions it was voted that in the fiscal year 
beginning Nov. 1, 1936, small membership cards should 
be mailed in place of postcards for acknowledgment of 
dues received. 

Congratulations were voted the Canadian Association of 
Textile Colourists and Chemists in recognition of the first 
anniversary of their organization. 

Each of the following was elected to the class of mem- 
bership specified, as of thirty days from publication of 
application, provided no objection be received meanwhile 
by the Secretary. 

. Active 
P. F. Mitchell 
J. W. Monks 
Henry Papini 


J. J. Adams 
Nathan Arculis 
P. C. Blackman, Jr. 


M. W. Bulford G. S. Pickles 
W. B. Byers Elizabeth C. Ramsay 
J. L. Dabbs F. H. Riale 

W. A. Daniel M. T. Riddiough 
W. J. Diamond Robert Robertson 
Reinhard Eck R. W. Schernig 
L. D. Fleming F. E. Sears 

I. W. Grote W. M. Shanklin 
J. L. Hall T. W. Shoesmith 
J. E. Hodge M. B. Smith 

A. O. Jaeger Philip Strengs 
W. M. Johnson C. A. Sylvester 
Harold Kinder H. H. Tucker 


F. E. Mason Harry Whittaker 
D. Y. Miller Erwin Wilkinson 
R. B. Young 
Junior 
M. J. Gardner B. E. Lukens, Jr. 
W. S. Gilbert Henry Massey 
W. G. Hollis, Jr. J. W. McCalla 
J. A. Kinnane D. A. Siravo 
Associate 


L. L. Dettelbach, Jr. 


G. W. Hinkle 
W. C. Howe 


L. M. Morton 
R. T. Neville 
H. W. Wendle 





Student 
H. H. Latham 


J. J. Roarke 
The following were transferred frcm other classifica- 
tions to Active membership: W. F. Curry, N. D. Doane, 


C. C. Plaster 
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SECRETARY’S BALANCE SHEET— JANUARY 23, 1936 


Dues, 
Regular 
A pplica- and 
tions Re-instate 
Received by Secretary, Nov. 1 to 

RE re $117.50 $3,017.60 
Received by Secretary, Nov. 1, 1935, 

Oe Es 6 an ks awe wins 48 262.50 1,747.75 
ak wis heh nite t's 380.00 4,765.35 
Transmitted to Treasurer......... 310.00 4,307.85 
Leaving to order of Secretary, in 

Appleton Bank, Lowell......... 70.00 457.50 


W. F. Fancourt 3rd, as of April 24, Barrett Fisher, W. 
H. French, H. B. Kimbrell, D. C. Metcalf, E. F. Moran, 
Eric Peterson, as of March 2, A. C. Rathke, as of July 
14, J. W. Stallings, W. F. Uhlig, and J. Zaparanick. 
Respectfully submitted, 
H. C. Cuapin, Secretary. 


ANNUAL MEETING, MID-WEST SECTION 

HE annual meeting of the Mid-West Section was held 

Saturday, February 8th, at the Schroeder Hotel, Mil- 
waukee, Wisconsin. 

Dinner was served at 6:45 P. M., 81 members and 
guests being present. 

The annual report of the Secretary for 1935, which 
included the minutes of the previous meeting, and the 
Treasurer’s report for 1935, were read and approved. 

Chairman Brainerd then called on various members of 
the Association to participate in an open forum, with the 
object of discussing ways and means for increasing mem- 
bership, increasing attendance at meetings and suggestions 
as to topics to be discussed at future meetings. 

Chairman Brainerd then called on Herbert W. Tetzlaff, 
Chairman of the Nominating Committee, who announced 
his committee also included the following: S. A. Berry, 
Harley Boswell, Eric Hempel and Charles Maher. Mr. 
Tetzlaff then announced the names of the candidates se- 
lected by his committee, all of whom were then unani- 
mously elected to office: 

Chairman—Arthur T. Brainerd. 

Vice-Chairman—Joseph F. Feit. 

Treasurer—G. R. Kremers. 

Secretary—Elias A. Johnson. 

Members of Sectional Committee—Louis Hoehn, 
George Warburton, Paul Willgeroth, Herbert W. 
Tetzlaff. 

Representative to the National Council — Elmer F. 
Smith. 

Representative to the National Nominating Commit- 
tee—Lester R. Fox. 

Howard A. Marple, of E. H. Sargent & Co., Chicago, 
then gave a talk on the “Electrometric Method of pH 
Control,” illustrated with various methods of pH control 
that had been in use, and leading up to one of the most 





Dues, 
Sustaining 
and Dues, Miscel- Bank Totals, 
Contributions Corporate laneous Charges Net 
$180.00 $1,550.00 $27.36 $4,892.46 
30.00 25.00 360.91* —$1.93 2,424.23 
210.00 1,575.00 388.27. — 1.93 7,316.69 
190.00 1,575.00 371.42 6,754.27 
i: sGeeeea 16.85 — 1.93 562.42 
Miscellaneous Items* 
Annual Meeting Receipts.................... $270.00 
cote eNaask ative bide etkunedws 56.20 
I i tea elinn dg Rel dipig)¥4 61k Gees 13.55 
DEEPA TETEE CT Coe eee Tee 10.35 
Launder-Omieter royalties ..........ccsseecees 8.00 
EN are as kbp ks ahh was pawns 75 
eer eT eee eee eee 1.00 
Re I iota Nai bse Raia ie wei ke donsn- dom pbin 0d 1.06 
MN 55405 PAWNS bdEd AK RH Aa eS Ke $360.91 


recent types of apparatus. This talk, and the discussion 
that followed, proved to be of unusual interest to all of 
the members in attendance. 

Following the discussion on pH control, the members 
were entertained by the showing of two reels of films 
illustrating ski jumping in various parts of the world, 
including the performance of international champions. For 
this part of the entertainment the Section was indebted 
to Gay M. Brinn, who was able to provide for the show- 
ing by reason of his membership in the Milwaukee- 
Oconomowoc Ski Club. 

There being no further business, the meeting was ad- 
journed at 11:30 P. M. 

Respectfully submitted, 
E. A. JoHNson, 
Secretary. 








* 


MEETING, NORTHERN NEW ENGLAND 
SECTION 
MEETING of the Northern New England Section 
was held on Friday evening, February 7, 1936. 
Dinner preceding the meeting was held at the Riverbank 
Court Hotel, Cambridge, at which sixty were present. 
After the dinner, those present adjourned to the Mas- 
sachusetts Institute of Technology where a very interest- 
ing illustrated lecture was given by Dr. Harold E. Edger- 
ton of M. I. T. on “Split Second Photography.” The use 


of the stroboscope as a measure of the speed of very 
rapidly rotating machines and the use of this instrument 
in the construction of a high speed camera were explained. 
The lecture was well illustrated with models of the 
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stroboscope and several photographs and moving pictures 
showing an analytical study of motion capable with the 
high speed camera. 
Respectfully submitted, 
J. N. Datton, 








Secretary. 
o— 
APPLICANTS FOR MEMBERSHIP 
Active 


John Starr Neely—Superintendent, Modena Plant, Raulo 
Mfg. Co., Gastonia, N. C. Sponsors: T. R. Smith, 
R. H. Souther. 

Lioyd R. Pettit—Superintendent, Clifford Steacie Co., 
Uxbridge, Mass. Sponsors: C. E. Moss, L. N. Mc- 
Kenzie. 

William F. Schulze—Dyer, E. Schulze & Sons, Reading, 
Pa. Sponsor: E. C. Knaeble. 

Herbert G. Scull—Textile Colorist, Regent Print & Dye 
Works, New York, N. Y. Sponsors: L. J. Roos, E. 
J. Portner. 

C. LeRoy Simmons—Sales Engineer, Continental Dia- 
mond Fibre Co., Spartanburg, S.C. Sponsors: T. R. 
Smith, W. A. Wolhar. 

G. L. Suri—Asst. Dyeing Expert, Government Institution 
of Dyeing & Calico Printing, Shahdara, near Lahore, 
India. 

Felix A. Tomalino—President, Industrial Aniline & Chem- 
ical Co., Philadelphia, Pa. Sponsors: A. B. McCarty, 
E. C. Knaeble. 

Ralph Allan Watson—Kali Manufacturing Co., Philadel- 
phia, Pa. Sponsors: S. D. Davenport, E. W. Wall. 

Richardson B. Allen—Color Matcher, J. & P. Coats, Inc., 
Pawtucket, R. I. Sponsors: H. I. Bashlow, J. E. 
Gardner. 

Gerard Chapin—Asst. General Superintendent, Pacific 
Mills, Lyman, S. C. Sponsors: R. E. Rupp, C. B. 
Hayes. 

Joseth A. Clark—Hosiery Dyer, Colonial Knitting Mills, 
Philadelphia, Pa. Sponsor: A. E. Jones, Jr. 

Henry Wilson Davis, Jr—Dyer, Asheville Hosiery Co., 
Asheville, N. C. Sponsors: T. R. Smith, L. M. 
Boyd. 

Benjamin Joseph Edwards—Bleacher Foreman, Renfrew 
Bleachery, Beaudon Corp., Travelers Rest, S. C. 
Sponsors: C. L. Eddy, R. E. Rupp. 

Russell Friedbaum—Textile Chemist, Hellwig Silk Dyeing 
Co., Philadelphia, Pa. Sponsors: E. C. Bertolet, A. 
W. Etchells. 

Julius B. Goldberg—Research Engineer, Slater Mills, Inc., 
Webster, Mass. Sponsors: W. H. Cady, L. H. Bailey. 

Herbert C. Haller—Chemist, Calco Chemical Co., Bound 
Brook, N. J. Sponsors: F. C. Dexter, W. H. Pea- 
cock. 


Louis W. Hansen—Textile Chemist, Nyanza Color & 
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Chemical Co., New York, N. Y. Sponsors: R. H. 
Skinner, R. G. Schwarz. 

Heury B. Hathaway—Laboratory Foreman, J. & P. Coats, 
Inc., Pawtucket, R. I. Sponsors: H. I. Bashlow, J. 
E. Gardner. 

George Jackman—Sub- Manager, J. & P. Coats, Inc., Paw- 
tucket, R. I. Sponsors: H. I. Bashlow, J. E. Gardner. 

Clarence Burton Kinney—Salesman, E. F. Houghton & 
Co., Charlotte, N. C. Sponsors: C. L. Eddy, R. E. 
Rupp. 

Kenneth L. Makant—Sub-Manager, J. & P. Coats, Inc., 


Pawtucket, R. I. Sponsors: H. I. Bashlow, J. E. 
Gardner. 





George E. Missbach—T echnical Representative, Mathieson 
Alkali Works, Inc., Charlotte, N. C. 
A. Wolhar, Malcolm Mackenzie. 


Sponsors: W. 


Charles G. Ewen—Purchasing Agent, Pacific Mills, Ly- 
man, S. C. Sponsors: R. E. Rupp, E. H. Dobbins. 

Kenneth Arthur Lister—Second Hand in Dyehouse, 
Canadian Cottons, Ltd., Cornwall, Ontario. Sponsor: 
T. H. Jackson. 

James F. Monaghan—Consulting Finishing Engineer, 33 
Cedarwood Ave., Waltham, Mass. Sponsors: L. A. 
Olney, H. C. Chapin. 


Junior 

Gavin T. Binner, Jr—Laboratory Assistant, National 
Aniline & Chemical Co., Philadelphia, Pa. 
A. W. Edwards, D. McGowan, Jr. 

Andrew F. Blackburn—Colorist and Chemist, Nyanza 
Color & Chemical Co., Inc., New York, N. Y. Spon- 
sors: R. H. Skinner, R. G. Schwarz. 

Robert Muir—Dyer, Quaker Lace Co., Philadelphia, Pa. 
Sponsors: E. C. Bertolet, J. E. Goodavage. 

Ira Sapers—Assistant Dyer, The House of Byer, Inc., 
Cambridge, Mass. Sponsors: H. P. Selya, C. H. A. 
Schmitt. 


Sponsors: 


William Wallace Trowell—Chemist, Dyer and Finisher, 
Sibley Manufacturing Co., Augusta, Ga. 
W. D. Smith, C. A. Jones. 

James E. Greer—Assistant in Chemical Laboratory, Pa- 
cific Mills, Lyman, S. C. Sponsors: R. E. Rupp, E. 
H. Dobbins. 


Sponsors : 


Associate 


J. Hillman Zahn—Manager of Southern Office, H. W. 
Butterworth & Sons Co., Charlotte, N. C. Sponsors: 
C. L. Eddy, R. E. Rupp. 

Randall H. Doughty—Research Director, Fitchburg Paper 
Co., Fitchburg, Mass. Sponsors: L. A. Olney, H. 
C. Chapin. 

William S. Ott—Franco Color Co., Philadelphia, Pa. 

Carroll Rossman Sutton—Technical Sales Representative, 
Commercial Solvents Corp., Terre Haute, Indiana. 

D. O. Wylie—Salesman and Demonstrator, E. F. Hough- 
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ton & Co., Charlotte, N. C. Sponsors: T. R. Smith, 
R. E. Rupp. 


Student 
Robert J. Griffin—North Carolina State College. Spon- 
sor: A. H. Grimshaw. 
James R. Redmond—Lowell Textile Institute. Sponsor: 


L. A. Olney. 
Jack M. Schandler—North Carolina State College. Spon- 
sor: A. H. Grimshaw. 








¢ 


NORTH CAROLINA STATE COLLEGE 
STUDENT SECTION 
HE North Carolina State College Section has been 
visited recently by R. D. Howerton of Smith, Drum 
& Co. and Norman D. Doane of the Permutit Co. Mr. 
Howerton spoke on hosiery and dyeing machinery, and 


demonstrated on the model skein dyeing machine recently 
installed in the Textile School by his company. He dis- 
cussed with another class some of the problems which 
need solving in the processing of wool. 


Mr. Doane gave three lectures and demonstrations be- 
fore members of the senior and junior classes, taking up 
the problems of correcting water to make it suitable for 
the textile industry. He stated that for many years the 
finishing industry was confined to the North, where the 
water was supposed to be of better quality; but that 
through treatment local water supplies had been made as 
satisfactory as waters elsewhere. His company recently 
installed a Permutit system in the School. 


Respectfully submitted, 
J. W. Furr, 
Secretary. 


CALENDAR OF COMING EVENTS 


Meeting, 


New York Section, 


Paterson, 


N. J., Friday, March 27, 1936. 


* 


* 


Council Meeting, Philadelphia, Pa., April 


10, 1936. 


* 


* 


Meeting, Research Committee, Philadel- 
phia, Pa., April 10, 1936. 


* 


* 


Annual Meeting, Providence, R. I., Decem- 


ber 4 and 5, 1936. 
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WHO BACKS TEXTILE RESEARCH? 
WHO SHOULD? 


i of the curiosities of the textile industry is the 
fact that the people who sell things to textile mills 
are more interested in research on how to use them than 
are the people who buy and do use them. We can only 
praise the maker or seller of an article for his diligence 
in finding out all that he can about it, but the apparent 
attitude of the mills which are manufacturing textiles 
and seem to neglect the best of opportunities to acquire 


research results at relatively low cost seems peculiar, to 
say the least. 


It is getting to be somewhat of an old story but a 
recent case brings it out more forcibly than ever—the 
list of contributors to the warp sizing research of the 
U. S. Institute for Textile Research. Half of the amount 
of the original financing came from the Textile Founda- 
tion which represents neither seller nor buyer of sizing 
materials or machinery. The rest came from textile manu- 
facturers, in the ordinary sense, from firms which manu- 
facture rayon and from firms which manufacture various 
materials used in sizing. The list has been changing from 
time to time but at the point where success was assured 
it showed eleven contributors who are undoubtedly not 
manufacturers of textiles but who handle starches, oils 
and other materials used in the sizing operation, plus two 
manufacturers of rayon. Against this are eleven manu- 
facturers of textiles out of the total of 25 in the list. 
(The figure 25 was made up by the Chemical Founda- 
tion which comes nearer to the chemical manufacturers 
than to the textile mills). At this point, where the pro- 
gram was just financed successfully, the interest of the 
textile industry in this attempt to learn more about this 
vital process was measured by somewhat less than one- 
fourth of the cost of the research, or rather less than 


half the contribution of the participants who are directly 
interested. 
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The roster is undoubtedly still changing but the pro- 
portion just given has remained about the same. 


A later list (December 1935) includes a number who 
came into the Institute since the completion of the financ- 
ing of the sizing research but who have taken contributing 
memberships. It is understood that 21 who have thus 
joined the Institute came in for the specific purpose of 
receiving reports on the warp sizing research. 


Again, 
less than half of these 21 were textile mills. 


No doubt the sponsors of this research realize per- 
fectly well that a $10,000 program cannot possibly solve 
all of the problems of sizing cotton and rayon. It is per- 
haps not certain that it will result in recommended stand- 
ard practices for the simpler routine kinds of sizing 
although some such result is apparently expected. But, 
it is certain to bring out the real problems in sizing and 
to make some progress in their solution. 


It is to be hoped that the results will justify going much 
farther with the research than seems to the outsider to 
be possible unless more time and money are put into it. 

It cannot reasonably be expected that work of this sort 
will tell a mill just how its sizing should be conducted on 
any type of machine and on any or all types of goods. 
Whether the purpose is stated in this way or not, the 
result to be anticipated would normally be something like 
that outlined by one of the British textile research asso- 
ciations. It would be in the form of fundamental infor- 
mation or knowledge about sizing and its materials, and 
if possible should be carried to the point of devising defi- 
nite processes for standard goods. 


It will probably be of the most value, however, to the 
more alert and progressive mills, with good technical or 
research men of their own who can extend the more gen- 
eralized results of the sizing research to their own specific 
problems and needs. 

It seems reasonable to expect that a large amount of 
useful basic knowledge will become available, and more 
extensive and diversified in nature than an individual or- 
ganization could possibly produce for itself for many 
times the cost of participating in the results of the re- 
search. 

As some indication of the magnitude and complexity 
of the subject we have the fact that the British Cotton 
Industry Research Association has already been working 
for ten years on sizing. We do not know what they have 


accomplished. Practical results are undoubtedly not being 
published. 


Sizing is evidently turning out to be fundamental to 
the rayon creping research, a still more complex problem 
than sizing itself. 

Apparently, also the sizing people and the machinery 
people are already going ahead on their own account en- 
couraged partly, at least, by the preliminary results of 
this sizing research. 


The U. S. Institute has received the support asked for 
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and probably does not feel like criticizing the attitude of 
the mills. However, it is rather difficult to understand 
that attitude and it seems to offer a field for education 
rather than for complaint. We cannot presume to say 
what textile men are thinking. It seems likely that exe- 
cutives do not realize the magnitude of the present day 
defects in sizing practice nor understand the cost, diffi- 
culty or advantages of correcting them. 

Undoubtedly they are not all holding off on account of 
the perfection of their own work, or because they have 
private individual research programs. We hope also that 
it is not entirely a case of let George do it. A certain 
amount of study by the seller is necessary for sales ser- 
vice, but too much dependence upon sales service is not 
good for the user of supplies, although its value and con- 
venience may be fully appreciated. The mill should know 
its own problems and have some idea of their solution, 
and not be tied too closely to individual sources of supply. 

But, if the mills really do expect to get something for 
nothing it is nice that somebody else will undertake the 
work. 

Again, it seems as though the mills cannot realize what 
it all amounts to or its potential value. And, the cost is 
a relative trivial gamble on obtaining valuable process im- 
provements. 


The sizing research has been brought up as an example 
rather than the subject of a sermon. Very likely most of 
the executives who should know of this curious experi- 
ence in financing textile research will not read this edi- 
torial. It is therefore up to the technical men who are 
helped in their own work for their own mills by such 
research to help try to get it adequately financed by the 
people who should be the most interested in it. 





OBITUARY 


J. M. HOWARD 


M. HOWARD, technical demonstrator for the E. I. 

. du Pont de Nemours & Co., Inc., at their Charlotte 
branch, died suddenly of a heart attack at the Concord, 
N. C., hospital on Saturday, January 4th. Funeral services 
were held on Monday, January 6th. He was 52 years 
of age. 

Mr. Howard traveled extensively through the south 
where he was widely known in the textile field. At one 
time he served as dye department overseer in the Gibson 
Mill, later holding the post of superintendent at the Kerr 
Bleachery. He resigned this latter position to accept one 
with the du Pont organization. 


@ SCHOOL FOR RESEARCH 


The Massachusetts Institute of Technology is initiating 
the eighth session of the School for Textile Research to 
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take place during March and April. It is stated that a 
large number of laboratory men from the leading textile 
establishments in New England have attended this school 
in the past seven years and the effort has been attended 
with much success. Sessions will be held on Friday and 
Saturday of each week with Friday classes from 9 A. M. 
to 5 P. M. and 6 P. M. to 9 P. M. and Saturday classes 
from 9 A. M. to5 P. M. The duration of the class will 
be six weeks and the tuition is $50 for all expenses. 
Registration will close on March 16th and classes will be- 
gin on March 20th. Further information may be obtained 
from J. L. Tryon, Director of Admissions, or from the 
staff of the Textile laboratory. 


Ddenecacs 





@ AIR HYGIENE 


Announcement is made of the organization of the Air 
Hygiene Foundation of America, Inc., in a booklet just 
released and entitled “Information Circular No. 1.” The 
purposes of this organization are to conduct investigations 
of and to stimulate research on problems in the field of 
air hygiene and to gather and disseminate factual infor- 
mation relating thereto. A comprehensive investigation 
has been started at Mellon Institute of Industrial Research 
in Pittsburgh in which the hygienic, technologic and eco- 
nomical aspects of air contamination, especially by dust 
in the industries, will be studied. Copies of the above 
mentioned booklet may be obtained by writing to the 
Foundation whose headquarters are located at Thackeray 
Ave. and O’Hara St. in Pittsburgh. 


¢ 


@ S.0.C.M.A. MEETING 


The regular monthly luncheon-meeting of the Synthetic 
Organic Chemical Manufacturers Association of the U. S. 
was held at the Chemists’ Club in New York City on 
Thursday, February 20th. 








¢ 


@ INDIGO DYE AGREEMENT 


The I. G. Farbenindustrie, which controls the manufac- 
ture of dyes in Germany, has recently entered into an 
agreement with Japanese manufacturers regarding the 
sale of indigo dyes in the important Chinese market, ac- 
cording to a report from Consul Sydney B. Redecker, 
Frankfort-on-Main, made public by the Commerce De- 
partment’s Chemical Division. 








¢ 


@ 1936 FALL COLORS FOR WOMEN’S GLOVES 


Twenty-four colors, including eighteen new and six re- 
peated shades, have been selected for the coming Fall 
and Winter seasons by the Glove Color Committee of the 
Textile Color Card Association, it was announced recently. 

Advance swatches of the new colors are now in dye 
and will be issued shortly to the Association’s members 
in the glove industry. These new tones, to be named later, 
comprise basic shades, as well as entirely new developments 
in brilliant sports hues and more subtle tones for evening 
and formal day wear. 
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Cellulose —— 
(Continued from page 120) 


8Nishikawa and Ono, Phys. Math. Soc. of Japan, Tokyo, Sept., 
1930. 

*R. O. Herzog and W. Jancke, Ber. d. D. Chem. Ges. 63, 2162 
(1920), footnote page 2164. 

See reference 40 to Chapter J. 

™M. Polanyi, Naturw. 9, 288 (1921) Zeitschr. Phys. 7, 149 
(1921). 

2M. Polanyi and K. Weissenberg, Zeitschr. Phys. 9, 123 (1922). 

See also O. L. Sponsler (Phys. Review 10, 2, 661 (1917) who 
arrived at the tetragonal system (see also Nature, Aug. 15th, 
1925). 

4R. O. Herzog and Gonell, Zeitschr, Physiol. Ch. 141, 63 (1924). 

%G. Champetier loc. cit. (45, Chapter J). 

#%G. von Susich, Zeitschr. Phys. Ch. 4, 431 (1929). 

*Y_. Khouvine loc. cit. (46, Chapter J). 

*W. H. Bragg, Proc. Phys. Soc. London 35, 167 (1923); see 
also X-rays and Crystal Structure, London, 1925. 

QO, L. Sponsler and W. H. Dore, Coll. Symp. Monographs 4, 
174, (1926); see also O. L. Sponsler, Am. Botan. Journ. 9, 471 
(1922). 

*K. H. Meyer and H. Mark, Der Aufbau d. hochpolymeren, 
organischen Naturstoffe, Akad. Verl. Leipzig 1930, u. 93 and 113. 

*Sponsler and Dore, Am, Chem. Soc. 50, 1940 (1928). 

#J. A. Katz in K. Hess’ book. Die Chemie der Cellulose, 
Leipzig 1928. 

*]. J. Trillat, Compt. rend. 197, 1616 (1933) ; Trillat and Motz, 
ibid. 198, 2147 (1934). 

“kK. H. Meyer, Zeitschr. Angew, Ch. 417, 935 (1928). 

*K. H. Meyer and H. Mark, Ber. d. Ch. Ges. 61, 593 (1928) ; 
see also note No. 20. 

*W. N. Haworth, see note Chapter J, No. 22 and W. N. 
Haworth, The Constitution of Sugars, E. Arnold & Co., London, 
1929. 

“See note No. 24. 

*A_ Mueller and G. Shearer, J. Chem. Soc. London, 123, 3156 
(1923) ; Proc. Royal Soc. London (A) 114, 542 (1927). 

*K. H. Meyer and R. Brill, Zeitschr. Kryst. 67, 570 (1928). 

"See also W. H. Barns, Pulp and Paper of Canada 35, 670 
(1935). 

"RK. Andress, Zeitschr. Phys. Ch. 1929, p. 380. 

“W. T. Astbury, Nature 127, 12 (1931); see also Fundamentals 
of Fiber Structure, Oxford Un. Press, London, 1933. 

*]J. Hengstenberg, Zeitschr. Kryst. 69, 118 (1928). 

*W. D. Bancroft and J. B. Calkin, Am. J. Phys. Chemistry 39, 
1 (1935). 

*H. Mark, Physik und Chemie der Cellulose, Springer, Berlin, 
1932. 

*R. O. Herzog, Am. J. of Phys. Chem. 30, 457 (1926). 

“J. Hengstenberg, Zeitschr. Kryst. 69, 271 (1928). 

%G. L. Clark, Ind. & Engin. Chemistry, 1930, page 474. 

*Meyer and Mark, loc. cit. No. 25. 

“R. O. Herzog and W. Jancke, Naturissenschaften, 1921, page 
320; R. O. Herzog and H. W. Gonell, Koll. Zeitschr. 35, 201 
(1924). 

“G. L. Clark and W. Farr, Contrib. Boyce Thompson Inst. 4, 
273 (1932). 

®R. L. Steinberger, Textile Research (U. S. Inst. f.T.R.) 4, 
495 and 531 (1934). 

*D. R. Morey, Textile Research 4, 491 (1934). 

“R. O. Herzog and H. W. Gonell loc. cit. Herzog and Jancke, 
Zeitschr. Phys. 52, 755 (1929); G. V. Susich, Zeitschr. Phys. Ch. 
4, 431 (1929) ; O. L. Sponsler, Nature 125, 633 (1930). 

“See H. Mark, book, Part I, Chapter I. 

“H. Mark, Proc. Techn. Section Paper Makers Assoc. of 
Great Britain and Ireland 14, Part J, 1 (1933). 

“Meyer and Mark loc. cit. No. 25. 


III. THE MICRO STRUCTURE OF CELLULOSE 


Y this is meant the morphological and histological 
arrangement of fiber elements as they may be de- 
tected with the various microscopical devices. The 
smallest elements which with certainty may be seen under 
the microscope are fibrillae sections, about 0.5 long and 
0.3-0.5 » in diameter. It appears that there is no important 
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difference between the various terms which have been 
given to these smallest fibrillae sections. Luedtke (1931) 
compares them with Wiesner’s “dermatosomes” (1886)?, 
fragments obtained under the influence of hydrochloric 
acid and alkali. Hess and Schultze* called them just “crys- 
tals” (1927) and Ritter* “fusiform bodies” (1928) and 
“spherical units” (1930)5. It is assumed that the fibrillae 
(in the older literature called “primitive fibers’’*) represent 
rows of micellae, a great number of which compose the 
fiber. Some investigations of recent years now and then 
pointed in the direction that still smaller elements than 
these very small fibrillae sections may be seen under the 
microscope. However, such claims as for instance made 
by Spierer (1926)* and later by Seifriz (1931)*® and 
Thiessen (1932)® couldsnot be confirmed. We will hear 
more about this in Mrs.’ Farr’s special report, I suppose. 

The development in the fields of anatomy, morphology 
and histology of plant cells and cell walls of the last cen- 
tury is marked by.the contributions of von Naegeli, von 
Mohl, Wiesner, vOpi Hoehnel, Hanausek and others!®, 
and it appears that ithe turning point was reached in von 
Naegeli’s studies which led him to his micellar theory 
(1856). At the beginning of our century progress 
is connected with the names of Timberlake and Allen, 
Haberlandt, Reimers, Sponsler, Anderson, Balls, Frey 
and A. Herzog’*, until within the period under review 
(1920 up to date) more or less significant contributions 
have been made also by a number of non-botanists, a 
fact which no doubt is due to the desire and the hope 
to arrive at a better understanding of chemical reactions 
on so complicated a structure as cellulose, by taking the 
various branches of botany into closest consideration. 

This tendency, however, involves certain dangers if 
one is not fundamentally armed against the alluring but 
rather tricky manifestations of optics. 

The time available does not allow to pay much atten- 
tion to the chronological side of the development, and I 
believe it would serve the purpose best to show, very 
briefly, how we stand to date, leaving a more detailed 
criticism of the various views to Dr. Ritter, and probably 
also to Dr. Lewis. 

The fine structure of the cellulose fiber can, of course, 
not be discussed without considering the part which other 
i. e., non-cellulosic substances, take in the building up of 
the cell wall, be it chiefly pectin in cotton and flax, or 
lignin, pentosans and hexosans in wood. Whereas it 
appears that the micellae consist of cellulose only—apart 
from the still puzzling intra-micellar substance whose 
existence is deduced from X-ray analysis—microscopical 
analysis discloses lignin, which is not of a crystalline but 
an amorphous nature, and non-cellulosic carbohydrates 
to be deposited in the fibrillae. Lignin probably (and pos- 
sibly the non-cellulosic carbohydrates) also is involved in 
producing the high physical strength of lignified tissues 
such as is manifested, for instance, in wood. 

Since Dippel (1879), the fact has been accepted that 
the fibrillae are arranged in layers (lamellae) and it is 
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these layers into and between which lignin and non-cel- 
lulosic carbohydrates are imbedded. This is illustrated 
in Fig. 18, representing the cross-section of a wood tissue 
which also may serve for a better understanding of the 
various views about the arrangement and the composition 
of the layers. 





Fig. 18 

The middle lamella, the chief dividing line, already per- 
formed in the embryonic cell, seems to be the preferred 
layer for the deposition of and the impregnation with 
lignin, so that it appears as if this layer is composed of 
lignin only. Neither cellulose nor pectin could be detected, 
although Scarth (1929)%* finds that the absence of the 
latter is not proven. Since lignin and the other non-cel- 
lulose substances are to be regarded as products of meta- 
bolism, the middle lamella in the embryonic cell very prob- 
ably does not consist of any of these products, and one 
would have to go back to the protoplasm from which 
the layers originate to answer the question as to the 
original composition’. 

In the picture we also recognize the secondary layer 
and we may imagine also that we see a primary layer as 
the surface of the fiber and a tertiary layer which is the 
inmost wall to the lumen and which plays an important 
part in Luedtke’s conception of the cell wall arrangement 
in coniferous wood, whereas Freudenberg’® doubts the 
existence of this layer. 

The main source of cellulose is claimed to be the sec- 
ondary layer in which also other carbohydrates are found. 

From observations that the lignin in the cell wall is 
chiefly found in the middle lamella and the cellulose in 
the secondary layer, it would follow that the plant syn- 
thesizes these two main constituents during separate 
periods. From this, and since thus the greater part of the 
cellulose would not come into contact with the lignin, we 
may derive the conclusion that cellulose and lignin in the 
cell wall do not exist in chemical combination. Whether 
the same conclusion may be drawn with regard to a 
chemical combination between the pentosans, etc., and 
the lignin on the one side and the cellulose on the other 
appears still doubtful. 
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However, so far there seems to be little difference 
between the various investigators, except perhaps as re- 
gards the finer arrangement of the lignin within the mid- 
dle lamella’. 

Whereas the botanists view the cellulose itself as con- 
stituting the frame of the fiber, Luedtke!® ascribes this 
frame or skeleton to a system of very fine skins within 
which the cellulose and the non-cellulosic carbohydrates 
are regarded as the filler. Such skins, whose composition 
is still unknown (they do not consist of cellulose nor of 
other carbohydrates) and the existence of which Luedtke 
believes to have proven in manifold ways, surround the 
fiber outside and inside. Thus cellulose in the isolated 
fiber is said to be found only beneath a fine skin, the 
primary layer. Also the cellulose is separated from the 
lumen by another skin, the tertiary layer. These skins 
extend in cross-direction and lengthwise through the whole 
cell wall. Besides, there are the so-called “transverse ele- 
ments” which also may be made visible in many ways 
(carbonization, etc.) and which divide the fiber and also 
the fibrillae into fiber and fibrillae sections, and the latter 
still further into still smaller sections, for which Luedtke 
suggests to reserve Wiesner’s term “dermatosomes.” All 
these sections into which the fibers and fibrillae disinte- 
grate by various after-treatments (swelling, for instance) 
were found to be of distinct length. 

The cotton fiber, the single hair cell, according to Lued- 
tke, appears equipped with a similar skin system. The 
cuticle is assumed to consist of two skins. On swelling in 
cuprammonium the outer waxlike skin, comparable with 
the middle lamella of the wood tissue, is loosened in 
irregular pieces whereas the inner skin, the primary layer, 
remains with the membrane and thus takes part in the 
swelling. The latter is regularly retarded at the places 
where the transverse elements exist, and this is the cause 
of the well-known characteristic balloons in the swelling 
picture. In this connection attention may be directed to 
the most interesting work published by Lewis and Car- 
penter (1934)! and which shows the degree of swelling 
to be clearly dependent upon the past history of the fiber 
so that the swelling experiment may serve as a valuable 
test of the degree to which cooking and bleaching took 
place in the wood pulp manufacturing process. 

With Luedtke’s differentiation of the cuticle, which 
follows the observations earlier made by Balls and Han- 
cock (1922)*°, Wiesner’s explanation of the swelling pic- 
ture recently revived by Hess and Akim (1931)? seems 
to be abandoned. (According to Wiesner, the cuticle, 
representing only one single skin, on loosening, rolls 
itself together and surrounds the fiber at various places 
as a strangling string thereby impeding swelling at these 
places). 

On the other hand, Haller (1933)??, although accept- 
ing the skin system, cannot agree to the existence of 
transverse elements in the cotton fiber and therefore still 
adheres to Wiesner’s explanation, whereas Katz explains 
the swelling picture by internal tensions”*. 
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Finally Ritter (1928)**, as well as Scarth (1929)*, 
and also Freudenberg (1931)** assume the outside layer 
of the fiber to consist of fibrillae which are arranged 
tangentially to the fiber axis, an arrangement which Scarth 
has schematically demonstrated, and it is this arrangement 
of the fibrillae which Ritter makes responsible for the 
characteristic swelling picture. There seem to be still 
fundamental differences between the view put forward 
by these investigators and that of Luedtke, and prob- 
ably Dr. Ritter will enlighten us on these points in his 
special paper. 

As regards the relationship which exists between the 
fibrillae and the micellae on the one side, and the fiber 
on the other an idea may be derived from Luedtke’s work. 
The dermatosomes, those smallest fibrillae sections, meas- 
ure 0.54 in length and 0.3-0.54 in diameter and, based 
upon the figure for the length of the miscella as given 
by R. O. Herzog and Krueger (1926) with 60 times 5yp, 
one determatosome would contain 8 micellae, united in a 
row. A row of 20-100 dermatosomes would make up 
one fibrilla of 0.3-0.54 diameter and 15-16, in length. 
Luedtke assumes the fibrillae to be united to “striae” 
and the striae to compose the layers which are cylin- 
drically arranged around the lumen. Finally, the layers 
are lengthwise divided up into fiber sections by the trans- 
verse elements and the fiber sections, about 10-100 put 
together, make up the fiber. 


It is interesting to note that in artificial fibers, although 
these are of micellar structure as are the native fibers, 
no fibrillar structure exists. This seems to justify Lued- 
tke’s differentiation between the fibrillae as “biological” 
and the micellae as “chemical” units. 
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(To be concluded) 
. 


C.A.T.C.C. Meeting 


HE first annual meeting of the Canadian Association 

of Textile Chemists and Colourists was held on Sat- 
urday, February Ist at Hamilton, Ontario. The tech- 
nical and business meeting were held during the day at 
McMaster University and a banquet was held during the 
evening at the Royal Connaught Hotel. Approximately 
one hundred and sixty members and guests attended and 
considerable enthusiasm concerning the newly organized 
association was exhibited. 

C. Scott Althouse of the Althouse Chemical Co. of 
Reading, Pa. presented a paper on the “Manufacture of 
Dyestuffs” and conducted several laboratory experiments 
in conjunction with his presentation. 

During the business meeting, E. P. Carney, president, 
reviewed the activities of the association during the past 
year and indicated that the organization was now in an 
exceptionally strong position, stating that members could 
look forward to further progress during the coming year. 
Officers for the ensuing year were appointed as follows: 
Robert Bain, honorary president; E. P. Carney, presi- 
dent; R. Buchanan, vice-president; and R. W. Graham, 
secretary-treasurer. Members of the executive commit- 
tee and auditors were also appointed for varying terms. 

At the banquet session it was brought out that at the 
initial meeting of the association 18 prospective members 
were present but the enthusiasm and cooperation of mem- 
bers and the supply trades during the past year had en- 
abled the organization to expand to its present size. Mes- 
sages of congratulations were read from absent mem- 
bers, the American Association of Textile Chemists and 
Colorists and C. Reiser, president of the Consolidated 
Dyestuff Corp., Ltd. Speakers at the banquet included 
E. P. Carney, president of the association, Mayor Mor- 
rison of Hamilton, E. A. McKinnon, Canadian Indus- 
tries, Ltd.; Frank Leonard, M.P.; A. C. Goodings, 
Ontario Research Foundation; W. King, Canadian Tex- 


tile Journal; and Robert Bain, honorary president of the 
association. 








@ NATIONAL RELEASE 

National Aniline & Chemical Co. announces release of : 
National Erie Speck Dye Red SW—said to be excel- 
lently suited for the covering of vegetable fibers in a cold 
bath, leaving animal fibers practically unstained. Whether 
dyed hot or cold, acetate effects are left clear. It is said 
to possess fair solubility and generally fair fastness. It is 
expected that it will find extensive use in the field of 
cold dyeing colors. Further information will be found 


in Bulletin No. 201, copies of which are available upon 
request. 
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Technical Notes from Foreign Sources 


Glycerol-Phthalic Acid Resins in the Textile Industry 


Dr. Ernst Schlenker—Monats. f. Textil-Ind. 48, 193 
(1933).—The first part of this paper was extensively 
abstracted in a previous issue of the AMERICAN DyESTUFF 
Reporter. The present and concluding portion is very 
brief, and confines itself to a description of the use of the 
new products in finishing textile goods, and to the advan- 
tages of the products over similar substances similarly used. 


Soluble Starches and Their Utilization 


Gustav Durst—Monats. f. Textil-Ind. 48, 193 (1933) — 
The first part of a paper, to be continued. 

This introductory section is devoted to a description and 
discussion of certain important properties of the starches, 
in a general way. 

Every kind of starch consists of two principal con- 
stituents: amylopectin and amylo-amylose, of which the 
amylopectin forms the hull of the individual particle, and 
the amylo-amylose the contents. The separation of these 
two constituents takes place through pasting up in the heat, 
or by the action of alkalies under certain conditions (cf. 
the preparation of “hulled corn,” an old New England 
food material, prepared by soaking the kernels of corn in 
a solution of a weak alkali, as one of wood-ashes (potas- 
sium carbonate) or some similar alkali, to loosen and re- 
move the hull). According to Samec, amylopectin con- 
tains more phosphoric acid than does amylo-amylose. 
Amylopectin gives, with iodine, a weaker color than amylo- 
amylose, and is to be regarded as the actual paste-forming 
constituent of the starch. The distinction between these 
two principal constituents of common starch is also em- 
phasized from other angles; thus, Lindner considers that 
the difference between amylopectin and amylo-amylose is 
of only colloidal nature, while Pringsheim believes that the 
hull-substance is a trisaccharide, and the internal part of 
the particle is a disaccharide. According to Samec, the 
amylopectin, through heating under pressure, can be con- 
verted into products of lower viscosity, phosphoric acid 
being split off in the process; and he states that it is also 
possible to increase the viscosity by phosphorylation of 
amylose. 

Viscosity is one of the colloidal properties which serve 
chiefly for the recognition of different starches, both in 
technical and in purely scientific studies. Low viscosity 
means a thinly-fluid, and high viscosity a thickly-fluid, 
paste. 

Soluble starches always yield more thinly-fluid pastes 
than do the nautral starches, and therefore behave, in this 
particular, in a way parallel to the relation between amylose 
and amylopectin; so that one might say, that the conver- 
sion of amylopectin into amylo-amylose is a sort of prep- 


aration of a soluble starch. There are, however, many 
other possible ways of bringing about this conversion. From 
the scientific viewpoint, the soluble starches are of a very 
various kind, not homogeneous substances in any one case; 
and they have been studied (carefully at least) but very 
little. 

The kinds of starch principally employed technically 
are, potato-, corn-, and wheat-starches, and, to a less de- 
gree, rice-starch. A table is appended at this point, giving 
the percent contents in amylopectin, water, the reaction 
(acid or alkaline), the temperature at which the formation 
of the paste takes place, and the degree of stiffening which 
can be produced by each kind—of the four kinds just men- 
tioned. According to the figures given, there is some 
disagreement as to whether wheat- or corn-starch is more 
effective as a stiffening-agent; there is no question, how- 
ever, that potato-starch has the least effect in this direc- 
tion of any. All authorities agree that wheat-starch dis- 
plays the greatest deviations in degree of effect, of all the 
different kinds. According to Skalnik, corn-starch is the 
most glutinous and the best stiffening-agent ; potato-starch 
imparts the most fulness to the goods, and the softest 
finish; wheat-starch lies between these two in its proper- 
ties. 

The formation of a paste sets in at a comparatively 
low temperature. The watery, milky suspension of the 
starch in cold water becomes thicker and translucent; this 
is the beginning of the paste-formation. This preparation 
is then boiled for a shorter or longer period, according to 
the purpose for which it is intended. Formation of a 
true paste is impossible without boiling. This is most 
evident by a consideration of the conduct of “pastes” of 
0.4 to 0.5%. Such thin preparations, pasted up below 
100° C., separate, on standing for a short time, into a 
turbid paste-like portion and a clear, supernatant layer 
of fluid. But, even after 214 minutes of heating at 100° 
C., the paste formed, thin as it is, remains homogeneous. 

In pastes containing a higher percentage of starch, it 
is observed that the highest viscosity is attained at lower 
temperatures; with a 2% paste at 90°-95°, a 3.5% paste 
at 75°, and a 8-10% paste at 65°-70°. In the process of 
pasting up, the amylo-amylose goes into solution, while 
the amylopectin hull-substance floats about in the solution 
as elastic, swollen globules. These globules may settle 
to the bottom in thin, briefly-boiled pastes, and by boiling 
at temperatures below 100° C. (it will be observed that 
the phrase “boiling” means merely “heating” or “diges- 
tion’) display a higher internal “friction” (this unavoid- 
able phrase displays the imperfection of our terminology 
in the description of the details of the condition of vis- 
cosity) than is true of pastes prepared at 100° C. This 
phenomenon, of the highest degree of viscosity being at- 
tained at temperatures below 100°, is to be explained by 
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this difference in internal friction, and not to a possible 
breaking down, and consequent alteration in properties, 
of the starch at 100°. Through long heating, especially 
by heating under pressure (i. e., at temperatures above 
100°—the pressure is only a consequence of the heating 
above the boiling point of the solvent, and confinement of 
the vapor), the viscosity is greatly diminished. Of this 
fact, a short table in the original paper gives figures which 
are significant. a 

A weakly acid reaction hastens this decrease in vis- 
cositvy, while a weakly alkaline reaction retards it. Through 
mechanical agitation, the viscosity of a paste is also de- 
creased. 

It is possible, from the foregoing facts and data, for 
the worker to understand what conditions he must work 
within, to gain definite and uniform results in a given 
case. Skalnik recommends that the repeated pumping, 
often carried out in the preparation of a paste, in order 
to lower its viscosity, be omitted, in order to prevent this 
very thing from taking place (but suppose that this 
diminution of viscosity is desired?). He also adds, that 
many American plants find it advantageous to boil their 
pastes for some time, under pressure, in order to solubil- 
ize the starch in the paste to some extent; about 45 min- 
utes, while European practice favors a much shorter 
boiling. 

By keeping a paste under aseptic conditions, the vis- 
cosity also decreases. In practical work, this is hardly of 
importance, since most workers do not try to keep over a 
paste, so that it runs the certain danger of being destroyed 
by fermentation or moulding. When this does take place, 
it is brought painfully to the worker’s attention, through 
becoming acid in reaction, if not malodorous; the acid 
reaction setting in will affect the ultramarine used for 
blueing, in working with white goods. 

The chief criteria for estimation of starches is their 
comparative ability to form pastes of fairly definite char- 
acteristics, determined by measurement of their viscosity ; 
as well as the iodine test and the absence of reducing 
power when tested with Fehling’s solution. This last 
point is one of importance; starches have much less re- 
ductive power than do the dextrines. Dextrines give a 
brown to reddish-violet color with iodine, soluble starches 
give a blue with iodine, have little reductive power, and 
dissolve to a clear solution in warm water. 


References are given to several papers dealing with 
some of the points brought up. 


Dyeing and Finishing of Cotton Satins 
L. B—TIBA 11, 339 (1933).—A paper as thoroughly 
practical in its scope as the preceding is theoretical. Sev- 
eral detailed recipes are given, and much practical infor- 
mation, well brought together under the above one head. 


Vat Dyestuffs (Thionaphthene Series) 
German Patent No. 495,976 (April 22, 1930).—I. G. 
Farben-Ind. A.-G.—The process here specified and pro- 
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tected consists in the reacting of the anhydrides of thio- 
naphthene-2-3-dicarbonic acids or their derivatives with 
aromatic hydrocarbons or homologues, or suitable deriva- 
tives of them, under the influence of anhydrous alumi- 
nium chloride, thus forming aroyl-thionaphthene-carbonic 
acids ; and converting these products to o-diketones or the 
sulfonic acids of these, by closing the ring through treat- 
ment with anhydrous aluminium chloride or conc. sul- 
furic acid (in the latter case, the sulfuric acid not only 
closes the ring by extraction of water, but is likely also 
to sulfonate the product of the ring-closing) either before 
or after this takes place, if the expression may be allowed; 
and probably in the thionaphthene residue of the com- 
pound. The whole synthesis is only that of the production 
of anthraquinone and its derivatives from phthalic anhy- 
drides, so much practiced in recent years. 

The products are phthaloyl-2-3-thionaphthenes, and, 
rather surprisingly, are vat dyestuffs, whose vats possess 
the necessary affinity for vegetable fibers. The sulfon- 
ated products are capable also of acting well as acid dye- 
stuffs for wool. 

As an example of the details followed in carrying out 
the reaction, 20.4 parts of thionaphthene-2-3-dicarbonic 
anhydride and 40 parts of powdered anhydrous aluminium 
chloride are stirred with 150 volumes of benzene at ordi- 
nary temperature for 100 hours, the mixture then being 
warmed for an hour upon the waterbath under reflux. 
The cooled mixture is then treated with ice and water to 
destroy the aluminium chloride, the unreacted benzene 
distilled off with steam, the residue extracted with sodium 
carbonate solution, and filtered, and the filtrate acidified 
with HCl. The precipitated benzoyl-thionaphthene-car- 
bonic acid (crystallized from benzene, it melts at 216° 
C.), after thorough drying, is converted to its chloride 
by covering it with thionyl chloride, allowing to stand over 
night, and distilling off the excess of the thionyl chloride, 
in vacuo. The residue, the acid chloride, is dissolved in 
sufficient carbon disulfide, 50 parts of anhydrous alumi- 
nium chloride added, the mixture allowed to stand for 6 
hours, and then treated with ice and water. The mixture 
is filtered to remove the insoluble aluminium hydroxide 
or basic chlorides, the phthaloylthionaphthene, being in 
solution in the carbon disulfide layer; and is isolated by 
distilling off the solvent. It melts at 212°-213° C., after 
crystallization from glacial acetic acid; its vat with hydro- 
sulfite is yellowish-brown. Wool is dyed a yellow by it. 


Vat Dyestuffs 


German Patent No. 496,341 (April 23, 1930).—I. G. 


Farben-Ind. A.-G.—Naphthoylene-  diarylimido-azoles, 


produced according to the specifications of German Patent 
No. 430,632, by condensing 1-4-5-8-naphthalene-tetracar- 
bonic acids with otho-diamines, are dissolved in conc. 
sulfuric acid, ferrous sulfate added, with cooling, and the 
mixture treated in the cold with hydroxylamine hydro- 
chloride. The mixture is then slowly heated to 150°-160° 
C., kept at that temperature for 2-3 hours, then poured 
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upon ice, and the precipitated dyestuff filtered off, washed 
till free of acid, and dried. 

In an example given, the simple 1-4-5-8-naphthalene- 
tetracarbonic acid is condensed with o-phenylene-diamine, 
and the product, 1-4-5-8-naphthoylene-dibenzimidazole 
formed is treated as above. The diamide-azole produced 
dyes cotton scarlet from a green vat; the new product 
dyes cotton bluish-gray to black from a green vat. 


Vat Dyestuffs 

German Patent No. 496,340 (April 16, 1930).—I. G. 
Farben-Ind. A.-G.—The products whose preparation is 
protected by the present procedure are “apparently” qui- 
none-imides of the naphthalene series, substituted upon the 
nitrogen atom. The process consists in diazotizing 1- 
naphthylamine-8-carbonic acid, its derivatives, or substi- 
tuents capable of diazotization, and coupling to a desired 
second component, and treating the mono-azo dyestuffs 
thus formed with substances capable of splitting out water, 
between the carboxyl group and the azo or hydrazo group 
in the peri position; bringing about the formation of a 
five-membered heterocyclic ring. 

Thus (one example of several) the azo compound form- 
ed by diazotizing 1-naphthylamine-8-carbonic acid and 
coupling it to phenol is dissolved in a mixture of glacial 
acetic acid and acetic anhydride, and the mixture boiled 
under reflux for a short time. The yellow solution be- 
comes bluish green, and the new product begins to sep- 
arate out. After the reaction is evidently complete and 
the mixture has cooled, the product is filtered off, washed 
with glacial acetic acid, then with dilute acetic acid, and 
finally with water. The product is very difficultly soluble 
in the ordinary organic solvents, but dissolves fairly easily 
in cyclohexanone, with a green color. Its hydrosulfite vat 
is yellow; cotton is dyed in grayish-olive tones. 

It is a difficult task to figure out the possible formula of 
such a product, in accordance with the suggestion of the 
quinone-imide structure, without further information. 


Vat Dyestuffs 


German Patent No. 501,324 (June 30, 1930).—/. G. 
Farben-Ind. A.-G.—The procedure here described consists 
in oxidizing dinaphthylene dioxide to a quinone, and in- 
troducing into the latter various substituting groups (pref- 
erably halogen, the nitro-, amino-, and substituted amino- 
groups). 

Thus, the quinone may be nitrated, and the nitro-group 
reduced. The product is a vat dyestuff which dyes cotton 
a bluish-green, much faster than the unsubstituted qui- 
none. The product, of course a simple amino compound, 
may be worked up further; for example, it may be ben- 
zoylated by treatment with benzoyl chloride in pyridine, 
etc.; this product has a yellow hydrosulfite vat, and dyes 
cotton a red. 

One example in detail is given. 
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Acid Dyestuffs (Nitro-Arylamine Series) 

German Parent No. 496,338 (April 23, 1930).—/. G. 
Farben-Ind. A.-G.—It is well-known that nitrated diary- 
lamines possess strong colors, comparatively simple as 
their structure is; cf. the products obtained by condensing 
2-4-dinitro-chlor-benzene with aniline or the naphthylam- 
ines. This reaction is the one made use of in the present 
patent, which condenses halogeno-nitro-sulfonic acids 
(such as whose halogen is in the reactive condition) of 
the benzene or naphthalene series, with diamino-diphenyl 
or its derivatives, or substitution products, except sulfon- 
ated derivatives; the same condensation taking place nor- 
mally, in each of the amino groups. Bases of the ben- 
zidine type are the ones chiefly considered. The conden- 
sation may be carried out by heating the components in 
water in the presence of neutralizing substances (as HC] 
is split out in the reaction), and proceeds with production 
of yields from almost to quite the theoretical. in some 
cases, Organic solvents may be added, or employed of 
themselves, to hasten the condensation; in some cases, 
the addition of a catalyst (e. g., copper powder) favors 
the reaction. 

Thus, 18.4 parts of benzidine are mixed with 400 parts 
of water, 64.1 parts of 1-chlor-2-6-dinitrobenzene-4-sul- 
fonic acid (in the form of its K salt) and 12 parts of 
soda-ash, and the mixture heated at 95° C. for 8 hours. 
The product separates partly in the heat; on cooling, al- 
most all of it separates out, the mixture becoming a thick, 


brownish-red paste. The product, as an acid dyestuff, 
dyes wool an orange. 


Blue Dyeings Upon Cotton 

German Patent No. 495,621 (April 9, 1930).—I. G. 
Farben-Ind. A.-G.—The processes here protected con- 
sists in after-coppering the dyeings upon cotton, ob- 
tained from tris-azo dyestuffs containing as the first com- 
ponent a p-amino-salicylic acid or p-amino-cresotinic acid, 
or homologues or derivatives of them, and as the final 
component 2-amino-5-naphthol-7-sulfonic acid or deriva- 
tive or substitution product of it. For example, a dye- 
stuff prepared by diazotizing p-amino-salicylic acid and 
coupling it to 1-naphthylamine, diazotizing this mono-azo 
dyestuff and coupling it to J-acid, is dyed upon cotton in 
a 2% bath with 20% of Glauber salt for one hour, at the 
boil. The dyeing is blue. It is then treated with copper 
sulfate as usual. The dyeing is a handsome blue, very 
fast to washing and light. 

The advantage claimed for the process as here limited 
consists in the fact that the tone of the dyeing is not 
altered by the coppering, while of course the fastness- 
properties are raised considerably. The same results are 
not obtained with dyestuffs whose synthesis begins with 
an o-amino-phenol or an o-amino-salicylic acid. 


Sulfur Dyestuffs in Paste Form 


German Patent No. 498,116 (May 17, 1930).—J. G. 
Farben-Ind. A.-G.—A method is here given of prepar- 
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ing the dyestuff as it is filtered off finally in its synthesis 
(starting with the moist press-cake). 

The press-cake of the dyestuff is mixed with so much 
starch, or other carbohydrate which swells under the in- 
fluence of alkali, that a paste which does not separate 
water or crystalline material is formed; other agents, 
which will solubilize the starch, or prevent its fermenta- 
tion, or hygroscopic agents to keep it from drying out in 
storage, may also be added. For example, crude cresol, 
or sodium p-toluene-sulphon-chloramide, may be added to 
inhibit mould, etc., the latter agent serving also to convert 
the starch into soluble compounds when the paste is made 
up into a bath. The separation of crystalline material 
may be prevented by addition of sulfur, which reacts with 
the sodium sulfide present to form polysulfides. Molasses, 
glycerol, potassium carbonate, may also be added as hy- 
groscopic agents. Also, sodium sulfide may be incorpo- 
rated in quantity sufficient for the preparation of the dye- 
bath; so that all that is necessary in use is to dissolve the 
paste in hot water, and add salt and soda. 

It is surprising that, even with such high percentages 
of salts present, no flocculation of the colloid material 
takes place. Starch has the particular advantage, that dye- 
stuffs which are not inclined to dye level do dye much 
more so in its presence, and the dyeings are of a hand- 
somer aspect. 


Dyeing of Wool and Silk 

German Patent No. 490,768 (February 6, 1930).—L. 
B. Holliday and Co., Ltd—The process here described 
consists in dyeing animal fibers with water-soluble 2-5- 
dichlor- or 2-5-dibrom-1-4-benzoquinones, preferably 
from an acid bath, and after-treating with salts of chrom- 
ium or other suitable similar compounds, for example, 
by after-chroming with bichromate, or treating in a boil- 
ing solution of copper sulfate, iron sulfate, etc. Naturally, 
the salts of those metals whose compounds with quinones 
are insoluble, provide the most fast dyeings. 


Immunized Cotton Yarn for Effect Weaves for Dyeing 

German Patent No. 496,321 (April 16, 1930)—I. G. 
Farben-Ind. A.-G.—The more common process consists 
in alkalizing cotton yarn as usual, and treating it with 
solutions containing aromatic sulfonic chlorides, perhaps 
p-toluene-sulfon-chloride being the commonest agent for 
the purpose, because it works as well as anything else, 
and is also the cheapest, being a by-product from the man- 
ufacture of saccharine. The present process employs basic 
sulfon-chlorides. For example, the cotton is treated with 
alcoholic caustic soda as usual, and the alkalized cotton 
then (after centrifuging and drying) treated with a 20% 
solution of dimethylaniline-p-sulfonchloride, in a suitable 
solvent, e. g., toluene, at 60° C., until the alkaline reac- 
tion has disappeared. 

The yarn thus treated behaves in a general way like 
that treated with p-toluene-sulfonchloride, but withstands 
strong heating and hot pressing better. 
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Suitable chlorides, beside the one mentioned, are quino- 
line-sulfon-chloride, other dialkyl-aniline-sulfon-chlorides, 
alkyl-aralkyl-aniline-sulfon-chlorides, dialkyl - naphthyla- 
mine-sulfon-chlorides, dialkyl-benzylamine - sulfon - chlo- 
rides, etc. 


Azo Dyestuffs 

German Patent No. 490,114 (January 21, 1930)—/. G. 
Farben-Ind. A.-G.—The process here protected consists 
in the diazotization of a safranine, and causing it to re- 
act upon a 2-diketone. 

For example, 10.5 parts of Tolusafranine are dissolved 
in 1400 parts of water and 15 parts of HCl, and at about 
10° C. diazotized with a solution of 2 parts of sodium 
nitrite. The diazo solution is neutralized (to mineral acid 
reaction) with 12 parts of anhydrous sodium acetate or 
its equivalent of crystallized acetate, and mixed with an 
alcoholic solution of 4 parts of acetyl-acetone (40 parts 
of alcohol). After one hour the reaction is complete, 
and the dyestuff is salted out and dried at about 50°. 
The yield is about 10 parts. If intended for printing, the 
coupling-mixture is made alkaline with soda, which pre- 
cipitates the dyestuff base, which is filtered off, washed, 
made slightly acid with acetic acid, and dried at about 
50° as before. 

Acetacetic acid ester, malonic acid ester, acetacetic o-to- 
luide, or acetacetic xylidide are also suitable for reaction 
with the diazo solutions. 

The products are mostly bordeaux reds. By use of the 


diarylated safranines, the dyestuffs are violet to greenish- 
black. 


Azo Pigments (Naphthol AS Series) 

German Patent No. 491,999 (February 15, 1930).— 
I. G. Farben-Ind. A.-G.—The present patent merely pro- 
tects another diazotizable amine, namely, 2-4-5-trichlor- 
aniline, to be diazotized and coupled to the arylamides of 
2-hydroxy-3-naphthoic acid, either upon the fiber, as pig- 
ments, or upon a substratum as lakes. Turkey-red oil is 
employed as usual, to assure a finely divided azo-com- 
pound, and, before coupling, the diazo solution is treated 
with sodium acetate in order to neutralize the free min- 
eral acid necessary for the diazotization. The dyeings 
from the 5-chlor-2-anisidide are yellowish red, from the 


l-naphthylamide a bordeaux, from the dianisidide a 
brown, etc. 


OPEN FORUM 


Rules under which this department of the REPORTER is 
conducted are as follows: 

1. Anyone who has a technical problem on which he 
would like advice may submit it to the Reporter and it will 
be published in the first available issue. 


2. Any reader who feels that he has a solution of the 
problem may forward his reply to us and if we feel that the 
reply iis suitable it will be published in a succeeding issue. 


3. For each such reply published the Reporter will pay a 
minimum of $2. 








4. In case there is more than one answer to the same 
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question, the one covering the subject in the most complete 
and authentic manner will be published, or if two answers 
are sufficiently different both will be published. If two an- 
Swers are considered equally good, the one first received will 
be given priority. 


5. The Reporter will assume no responsibility whatsoever 
for the accuracy of the answers submitted—it is simply 
offering a vehicle for the public expression of its readers’ 
opinions. 


6. Both the questioner and answerer must send in his 
complete name and address. When requested we will publish 
only the initials or other identifying insignia. 


Unanswered Questions 


27—Is there any satisfactory method for detecting 
the presence of sulfur black on a dark blue dyed fabric 
when a small amount of sulfur black has been added to 
the sulfur blue to deepen the shade ?—P. B. M. 

28.—I am in need of some information in regard to 
the dyeing of cotton ducks with vat dyes. 

The method I am using is the regular pigment pad 
method, reduction being carried out subsequently in 
jigs. 

In padding 8 oz. and 10 oz. army ducks what den- 
sity top and bottom padder rolls would be best adapt- 
ed? Our pad rolls at present contemplated are bot- 
tom, 20 plastometer, top 70 plastometer. We have 
found that equal density rolls give a shading from 
face to face. The face next to bottom roll being much 
darker under this condition. 


Should this fabric pass under an immersion roll in 
the pad box before entering the nip, or, will the 
method use on light weight goods, passing the cloth 
directly into the nip having the bottom padder roll 
partially immersed in the pad box and a spray pipe 
on the top surface to feed the dye liquor, be best 
adapted to this type of fabric? 


Information in regard to the above will be highly 
appreciated.— A. M. L. 


32—I am experiencing some difficulty with knitting 
yarns in that they are harsh after dyeing to such an 
extent that they do not possess the necessary spring 
or elasticity to permit them to knit the same width as 
the natural grey yarn. In other words, material knitted 
from the dyed yarn under apparently the same condi- 
tions, comes from the machine wider than that knit 
from grey yarn. It is further a fact that I find that 
dyed and bleached yarn spreads out in the knitting 
machine as compared with that which is unbleached 
and which has not been specially treated in any way. 

How can this be overcome, should it best be done 
through the use of softeners, or, through modification 
of the bleaching and dyeing process? 


Any suggestions will be appreciated —W. P. B. 

33—I will appreciate advice and suggestions regard- 
ing the treatment of white cotton batting put up in 
wrapped loose rolls, sold to dry goods stores and 
others for “home-made-quilt” fillers. 
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The cotton is a high grade card waste, new, thor- 
oughly clean and has the natural color tinge. 


I would like to give it a slight or very mild bleach 
to whiten it a bit, and would like a process which is 
generally considered best and safest for cotton of this 
type and that will tender it the least. 

Are there any gas bleach products for cotton on the 
market? 

Have you any information as to the use of “Ozone 
Gas” for bleaching and is such a product being manu- 
factured ? 

The bleaching needs to be economical and not 
necessarily perfect for this type of material. 


We are further interested in the method of mechani- 
cally handling this material during the bleaching 
process.—H. A. H. 

34—We are interested in obtaining what is known 
as a Mousseline de Soi permanent finish on chiffons 
and marquisettes. 


The solution must be one that will not mark off and 
that can be applied either through a quetch or by 
immersion.—B. P. D. W. 


CLASSIFIED 


The rate for “Position Wanted” advertisements in this column 
is 2 cents a word—with a minimum of 50 cents per insertion. 
For all other types of advertisements—i.e., help wanted, ma- 
chinery or supplies for sale—the rate is $5.00 per column inch 
or less per insertion. 


SALESMAN WANTED —tc sell well known and ad- 
vertised line of textile oils, finishes and sizes. 
following. Advise territory covered at present. 
Box No. 891, American Dyestuff Reporter. 


Must have 
Write 


POSITION WANTED—Chemist capable to take 
charge or supervise the preparation, dyeing and finishing 
of rayons, acetates, cross-dyes. Special experience in 
crepes. Original research work. Write Box No. 892, 
American Dyestuff Reporter. 


POSITION WANTED—Textile Chemist, superin- 
tendent experienced on Celanese, Rayon and Silks, also 
hosiery, vat colors, etc., desires to make new connection. 
Write Box No. 893, American Dyestuff Reporter. 


POSITION WANTED—Textile Mill Executive— 
Seeking a position where modern methods can be applied; 
seventeen years practical experience. Familiar with weav- 
ing and dyeing from raw goods to finished product. Or- 
ganizer. College and textile school training. Best of 
references. Age 44. Write Box No. 894, American 
Dyestuff Reporter. 
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